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Welcome: 
We are happy to make this research progress report available 
for your information. We welcome your suggestions. You may 
present them to a Southwest Center Farmer Advisory Committee 
member or to any College of Agriculture Representative. 
The findings at the Center are having an impact on Missouri's 
food production which benefits us all, producer and consumers 
alike. Our primary objective is to lower the cost of production 
through research. 
There are also many educational activities carried on at 
the Center. We hosted more than 2,700 FFA students in our out-
door laboratories last year. 
The Extension Division continues to offer several educational 
programs at the Center. You are invited to take part in these 
and other Center activities throuqhout the year. 
Last year 7,065 people took advantage of our "open door" 
policy and visitors are always welcome. 
We need your continued support for these activities. 
Sincerely yours, 
~l;0j.;~ N6r~an Justus 
Superintendent 
an equal opportunity inslitutin"; 
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SOUTHWEST MISSOURI CENTER1 
Farmers and businessmen worked closely with the College in the establishment 
of the Southwest Center near Mount Vernon. A limited program of research in soil 
fertility and field crops has been conducted on a small piece of land near Pierce 
City for a number of years. 
Most of the farms in the area are relatively small and the level of soil 
fertility is generally low. Several years with below normal rainfall were climaxed 
with a severe drouth in 1954. Many farmers were in serious financial trouble and 
a number of them abandoned their farms. The economy of the entire area was affected 
adversely and business and industrial people, who realized the importance of agricul-
ture in the area, were interested in the establishment of an agricultural research 
program in the area. 
The problems of the area were discussed by farm people and business people 
and by groups composed of rural and urban representatives. Agricultural college 
staff members participated in the discussions. From the discussions the belief 
emerged that an agricultural research center, which would conduct investigations 
of the problems of the area, would develop valuable information which would help 
solve some of the major problems. An areawide committee with a representative 
from each of the 22 counties was formed, with Mills H. Anderson, a Carthage banker, 
as chairman. The committee requested the Agricultural Experiment Station to develop 
a research program for the area. 
The director of the Experiment Station appointed a committee of College staff 
members January 23, 1957, and directed the committee to develop a research proposal 
and to consider the establishment of a research center in the area. The committee 
moved rapidly and submitted the proposed plan, which was approved by the director. 
The Board of Curators approved the proposal and a bill was introduced in the General 
Assembly providing for the establishment of a research center in southwest Missouri. 
The bill was passed and became law July 6, 1957. 
The Board of Curators included in the University appropriations request for 
fiscal 1958-59 the amount of $75,000 for the purchase of land. The amount requested 
was approved by the General Assembly. 
On May 2, 1958, the director appointed a committee of staff members to conduct 
a search for a suitable location for the center and make recommendations to the 
director. The site selection committee established criteria to be used in making 
the selection. More than 50 suggested farms were proposed and members of the 
committee inspected about 25 of them. Two farms lying on opposite sides of Highway 
166, about 2.5 miles southwest of Mount Vernon were chosen as the most desirable 
location. The two farms had a total of 590 acres and were bought for $70,000. The 
Southwest Research Center was officially dedicated November 5, 1959. 
The General Assembly has appropriated funds to pay for necessary building, 
facilities, equipment, and operations. A comprehensive research program has been 
developed and results of value to the agriculture of the area are being obtained. 
Since 1965 three adjoining tracts totalling 308 acres have been bought and 
included in the area. 
IThis information was taken from THE CENTENNIAL REPORT--1870-1970--0F THE COLLEGE 
OF AGRICULTURE, written by Dr. John H. Longwell, dean emeritus of the College. 
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SOILS OF SOUTHWESTERN MISSOURI 
c. L. Scrivner and J. C. Baker 
Department of Agronomy 
ABSTRACT: Three soils~ Gerald, Creldon and Keen~ make 
up a large portion of the gently sloping uplands of 
the Southwest Research Center. Similar Soils are 
distributed over a wide area of Southwestern Missouri. 
The soils have special features that influence plant 
rooting and yield. All three soils have fragipans 
(dense layers) in the lower subsoils that are extremely 
acid. Root penetration is believed to be restricted 
by such layers. Cherty (stony) layers in the Creldon 
and Keeno soils result in low volumes of available 
mOisture storage in subsoils. 
Soils of the University of Missouri Southwest Research 
Center have features that relate them to a large area of 
Missouri delineated on the map in Figure 1. Claypan horizons 
in some soils relat~ them to many soils to the west and north 
of the center. Underlying limestones, contents of chert frag-
ments and fragipans in other soils relate them to many soils 
east and north of the center. 
There are more than 20 different kinds of sOils on lands 
of the Southwest Research Center. They may be grouped into 
three topographic units: (1) the alluvial lands along Spring 
River; (2) the sloping, formerly forested lands bordering the 
Spring River Valley; and (3) the gently sloping prairie uplands. 
Three soils of the gently sloping prairie uplands were 
studied in detail. Those soils, named the Gerald, Creldon 
and Keeno form most of the landscape on the western portion of 
the lands of the Center. Those same soils are prominent parts 
of the landscape in that part of Missouri shown in Figure 1 to 
have identical or closel.y related soils. 
Gerald, Creldon, Keeno Soils 
This group of sOils forms a pattern (called a soil associa-
tion) in which the Gerald is positioned on nearly level to 
depressional parts of the landscape. The Creldon and Keeno sOils 
are on slopes with gradients of 2 to 12 percent. Within the 
association there are several features that are important in 
sOil-plant relationships. Those special features are: 
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Claypans Subsoils with high clay content -
a feature of Gerald soils. 
Fragipans Dense and compact layers in 
lower subsoils - a feature in 
all three soils 
Cherty Layers Layers with 10 to So percent 
of the volume made up of coarse 
chert - a feature of Creldon and 
Keeno. 
Acid, Infertile Subsoils - pH of 4.0 or less; low phosphorus 
and potassium - a feature of all 
three soils. 
Plant root penetration and function mal be affected by 
the special soil features in three ways; (1) water storage 
capacities are affected, (2) densities of fragipans are great 
enough to retard root penetration and (3) the pH of the subsoils 
is low enough to suggest a possible interference from aluminum, 
manganese and other elements in the chemical nutrition of the 
roots. 
Plant Available Water Storage Capacities 
The amount of water which the soils can store and release 
to growing plants is greatly affected by volumes of coarse 
chert which retain little or no water and by fragipans which 
have low pore volumes for water retention. Volumes of available 
water for the different soil layers are tabulated in Table 1. 
The volumes vary from 3 percent to 20 percent of the soil volume. 
When those volumes are converted to inches of water in given 
depths of SOils they are as follows: 
Soil 
Gerald 
Creldon 
Keeno 
Plant Available Water Storage 
(in 3 ft soil) (in 4 ft soil) 
5.4 inches 
4.S 
3.5 
6.9 inches 
5.5 
3.9 
The estimates of available water are based upon the assumption 
that roots can penetrate and function well to depths of three 
and four feet. It may be that the physical and chemical nature 
of the fragipan prevents some penetration and thus not all of 
the water may be truly available. 
Densities of Fragipans 
Data included in Table 1 show that the fragipan layers 
are compacted to densities of 1.55 grams/cc. Some more strongly 
expressed 'fragipans in the Missouri Ozarks may have densities 
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as high as 1.8 grams/cc. Thus the fragipans are not as dense 
in the Gerald, Creldon, Keeno soils as they are in some soils 
in Missouri. Even so a density of 1.55 indicated a soil with 
only 40 percent pore space for retention of water and for 
root penetration. Root penetration is generally believed to 
be retarded at densities greater than 1.5. 
SubsoiT pH or Acidity 
Data included in Table 1 show that minimum pH values 
exist in the fragipans of the Creldon and Keeno soils where 
minimum values are pH 3.65 and pH 3.95. Such values are 
extremely low. Research has not been performed to demonstrate 
impeded root growth in these soils associated with low pH. 
However, they are in the range at which aluminum and manganese 
toxicities are possible. 
Phosphorus levels of the subsoils are extremely low. 
Test values of 6 to 18 pounds per acre 7 inches of soil are 
common. Similar depths in many northern Missouri soils have 
phosphorus test values of over 200 pounds per acre seven inches 
of soil. Potassium and calcium levels are also low. 
Possible Remedies for Subsoil Features 
Research may be needed to determine the effects upon root 
penetration that will result from physical and chemical altera-
tions of the fragipan. Conventional methods cannot be employed. 
However, the fragipan layers could be mechanically broken by 
chiseling or they could be mechanically mixed with overlying 
or underlying horizons having more clay. For example, if the 
claypan horizon of the Gerald could be mechanically mixed with 
the upper one foot of the underlying fragipan, the resulting 
mixture would have a clay content of 36 percent. Swelling and 
shrinking of the clay would prevent reformation of the dense 
fragipan. The available water holding capacity of the upper 
3 feet of soil would be increased by about ten percent. 
Liming of the subsoils concurrent with mechanical mixing 
or chiseling might raise the subsoil pH above a critical level 
and thus encourage root penetration. 
The Creldon and Keeno soils could possibly be greatly 
charged by the above procedures. The fragipans are thini 
the underlying materials have low densities and slightly higher 
pHIs. Thus the destruction of the rooting barrier presented 
by the fragipan might result in a greatly enlarged rooting 
volume extending well below the present bottom of the fragipan. 
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Figure 2. GERALD SOIL 
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The Gerald soils have dark colored, silty surface 
horizons underlain by claypan horizons which have as much 
as 50 to 60 percent clay sized par~icles. They have 
fragipans (dense acid layers) below the claypan. Some 
small chert fragments are scattered throughout materials 
below the claypan and at some depth (usually over four 
feet) red cherty clay materials are found. The silty 
surface soil and the claypan are thought to have formed 
in a silty, wind laid deposit called loess. The cherty 
materials formed as the result of weathering of cherty 
limestones which underlay the soil areas. 
pHs 
___ 4.10 
.---4.35 
·4.05 
..--4.10 
.. 4.15 
4-4.13 
..... 4.28 
+4,30 
The claypan horizon retains large volumes of unavail-
able water and causes some restriction in drainage and 
aeration in spring months. The fragipan horizon is not as 
dense as those of the central and eastern ozarks. However, 
density of 1.55 grams/cc. is enough to impede root penetration. 
The fragipan horizon is not present in other claypan soils 
north of the Gerald areas. 
Available water storage capacities are moderate, being 
5.4 inches in 3 feet of soil or 6.9 inches in 4 feet of 
soil. 
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Figure 3. CRELDON SOIL 
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The Creldon soils have dark silty surface soils and 
brown, silty clay subsoils that are underlain by dense, 
cherty fragipan layers. Volumes of coarse fragments and 
the dense fragipan severely limit volumes for penetration 
of air, water and roots below two feet depth. 
Available water storage capacity is 4.8 inches of 
water in 3 feet of soil and 5.5 inches of water in 4 feet 
of soil. These low capacities result in early drought 
damage to crops during periods of rainfall shortage. 
The fragipan and subsoil are extremely acid and may 
present chemical barriers to root penetration. 
Some of the Creldon soils on Southwest Research Center 
lands are slightly less well drained than is typical for 
the soil in other parts of Missouri. 
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Figure 4. KEENO SOl L 
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The Keeno soils are characterized by large volumes 
of chert. They have dark-colored cherty silt loam surface 
horizons and have cherty fragipans at two to three feet 
depth. 
Available water storage capacities are low being 3.5 
inches of water in 3 feet of soil and 3.9 inches of water 
in 4 feet of sOil. 
The cherty fragipan is extremely acid and the root 
environment in that layer is poor both chemically and 
physically. Materials below the f'ragipan are red cherty 
clays with modera t e to low densities and they are less 
acid than the overlying fragipan. 
Cherty limestone underlies the soil at variable dep t hs. 
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Table 1. Some characteristics or Three Soils -
University of Missouri Southwest Center 
Soil Depth Nature of Fine Earth Volumes of Solids and Water 
Name (inches) (Total Soil Minus (Percent or Total Soil) 
Coarse Chert) 
pHs Clay Bulk Coarse Sand, Silt Water Water Water 
Content DenSity Chert and Clay 1/3 Atrn.* 15 Atrn.* Avail.* 
( %) ( %) ( %) ( %) ( %) ( %) ~) 
Gerald 0- 7 4.70 13 1.44 0 54 30 10 20 
7-11 4.35 15 1.42 0 54 30 10 20 
11-13 4.05 39 1.30* 0 49 38 24 14 
13-22 4.10 55 1.21 0 46 45 35 10 
22-25 4.15 35 1.32 1 50 38 24 14 
25-33 4.13 19 1.46 2 54 30 15 15 
33-44 4.28 29 1.55 2 58 34 21 13 
44-52 4.30 27 1.53 5 55 32 21 11 
52-62 4.40 32 1.51 10 51 28 20 8 
I--' 
4.25 1.36 0 Creldon 0- 7 15 2 50 30 10 20 
7-12 4.15 33 1.34 2 50 36 20 16 
12-16 3.90 40 1.24 2 46 40 28 12 
16-22 3.78 53 1.22 2 45 45 35 10 
22-34 3.65 32 1.55 10 53 32 20 12 
34-41 3.78 24 1.55* 60 24 9 4 5 
41-51 3.90 50 1.30* 50 25 20 14 6 
51-62 4.23 88 1.21 30 32 32 25 7 
Keeno 0- 7 4.58 20 1.40* 10 48 27 9 18 
7-11 4.38 24 1.40* 10 48 27 9 18 
11-14 4.68 23 1.24* 30 33 21 7 14 
14-23 4.28 29 1.24* 50 24 18 10 -S 
23-35 4.08 27 1.55* 80 12 7 4 3 
35-47 3.95 65 1.50* 30 40 28 25 3 
47-58 4.15 73 1.20* 20 36 36 28 8 
*Estirnated values 
WEATHER DATA FROM SOUTHWEST MISSOURI CENTER, MT VERNON, MISSOURI 
AGRICULTURAL EXPERIMENT STATION FOR 1980-81 
Notable Dry Periods after August 1, 1980 
(At least 14 days with less than .20 inches precipitation) 
1980 
1981 
Dates 
Sept 18 - Oct 15 
Oct 28 - Nov 14 
Nov 24 - Dec 7 
Jan 1 - Jan 19 
Mar 30 - Apr 13 
Occurrence of a Killing Freeze 
Severe 
T ::; 24°F 
First in Fall 1980 Oct 30 
Last in Spring 1981 Mar 20 
Length 
28 days 
18 days 
14 days 
19 days 
15 days 
Moderate 
T ::; 28°F 
Oct 26 
Mar 23 
Precipitation 
.15 
.13 
.06 
.00 
.10 
Light 
T ;$ 32°F 
Oct 12 
Apr 5 
COMPILED BY DEPARTMENT OF ATMOSPHERIC SCIENCE 
COLLEGE OF AGRICULTURE 
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WEATHER DATA FROM SOUTHWEST MISSOURI CENTER, MT VERNON, MISSOURI 
AGRICULTURAL EXPERIMENT STATION FOR 1980-81 
1980 
August 
September 
October 
November 
December 
1981 
January 
February 
March 
April 
May 
June 
July 
(Precipitation in Equivalent Inches of Water) 
Precipitation 
Total Normal 
1. 92 3.15 
2.24 4.12 
5.48 3.88 
.84 2.68 
1.41 2.21 
.60 1. 78 
2.09 2.26 
2.08 3.03 
3.20 4.47 
3.98 5.57 
3.43 5.02 
3.06 3.89 
COMPILED BY DEPARTMENT OF ATMOSPHERIC SCIENCE 
COLLEGE OF AGRICULTURE 
Departure 
-1.23 
-1.88 
+1.60 
-1.84 
- .80 
-1. 18 
- .17 
- .95 
-1.27 
-1.59 
-1.59 
- .83 
1980 
August 
September 
October 
November 
December 
I-' 
w 1981 
January 
February 
March 
Apri 1 
May 
June 
July 
WEATHER DATA FROM SOUTHWEST MISSOURI CENTER, MT VERNON, MISSOURI 
AGRICULTURAL EXPERIMENT STATION FOR 1980-81 
Mean 
Max. 
97.4 
86 . 7 
70.4 
57.0 
47 .5 
44.9 
49.8 
58.6 
73.3 
71.2 
83.5 
87.7 
Ai r Temperature 
90 
Mean or 
Min. Average Normal Departure Above 
70.2 83.8 77 .2 +6.6 31 
62.7 74.7 69.6 +5.1 18 
43.5 57.0 59.5 -2.5 2 
35.7 46.4 46.5 - . 1 0 
28.3 37.9 37.0 + .9 0 
20.4 32.7 34.1 -1.4 0 
27.2 38.5 37.9 + .6 0 
35.7 47.2 44.6 +2.6 0 
51. 3 62.3 57.0 +5.3 0 
51.5 61.2 65.2 -4.0 0 
64.5 74.0 70.7 +3.3 3 
69.4 78 . 6 75.7 +2.9 17 
COMPILED BY DEPARTMENT OF ATMOSPHERIC SCIENCE 
COLLEGE OF AGRICULTURE 
100 
or 
Above 
9 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
32 0 
or or 
Below Below 
0 0 
0 0 
6 0 
12 0 
20 0 
30 0 
17 2 
15 0 
2 0 
0 0 
0 0 
0 0 
SMALL GRAINS RESEARCH 
Calvin Hoenschell, Dale Sechler, J. M. Poehlman, 
Paul Rowoth and Tim Flanders 
Department of Agronomy 
Small grains research at the Southwest Center involves winter wheat 
and spring oats. Variety trials of both species were grown in 1980-81 as 
well as breeding material for selection, genetic studies, and a nursery 
for insect evaluation. 
A replicated wheat variety trial that included 25 commercially avail-
able varieties was grown in 1980-81. The performance of these varieties, 
developed by both public and private breeders, may be compared to each 
other and to the advanced genetic lines . The consistant production of high 
yields of acceptable grain quality harvested with a minimum of difficulty 
is desired. Resistance to lodging, drought stress, shattering, pest prob-
lems, etc. contribute to consistancy of performance and minimal production 
losses. Mildew, Septoria, leaf rust, scab, wheat streak and barley yellow 
dwarf virus were problems in 1980-81. Yields at Mt. Vernon ranged from a 
high of 65 bulA to a low of 27 bu/A. In a similar nursery at Lamar yields 
ranged from 45 to 24 bu/A. Newly named soft wheat varieties included were 
Pike from Missouri, Caldwell and Auburn from Indiana, and Tyler from Virginia. 
while Mustang and Hawk were newly named hard wheat varieties from NAPB. 
In addition to the above, 390 experimental wheat lines from the 
Missouri breeding program were evaluated in replicated tests for their 
production potential in Southwest Missouri. Eighty observation lines and 
56 bulk populations, hopefully segregating for desirable traits, were 
space planted. A uniform wheat nursery for the identification of hessian 
fly races was grown. 
A replicated trial including 40 spring oat lines was also grown at 
Mt. Vernon in 1981. Twelve of these were commercially available varieties 
and the remainder advanced selections from oat breeding programs in Missouri 
or surrounding states. In addition 80 experimental lines were observed in 
non replicated plots. Barley yellow dwarf was the most prevalent disease 
problem. Lodging was severe in all lines following heavy, blowing rains 
but the plots were harvested and yields were good. Several oat lines under 
caged and non-caged conditions were observed for BYDV effects. 
Comparative performance of varieties in the 1980-81 trials as well as 
other information on varieties adapted to the area are available in UMC 
Agricultural Guides available at the County Extension Office. 
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Table 1. Performance of Wheat Varieties in Southwest Missouri (Mt. Vernon and Lamar) 
Yield:1980-81 Yield~ 3 yy avg Average Performance over location - 3 ~r avg 
Mt Vern Lamar Mt Vern Lamar Test wt Ht Lodg Mild Septori a trit Seed Size 
bu/A bu/A bu/A bu/A lb/bu Dt Hd in % % % % on 6/64 
Variety (1) (1) (3) (31 _(6J ___ (6} ill 21 21 (6) (4) 
Soft 
Hart 58 40 58 53 58.1 5/7 37 12 14 18 73 
Pike 60 43 64 61 59.1 6 38 16 14 14 66 
Arthur 71 38 32 49 54 59.2 5 38 16 15 22 79 
Arthur 40 33 49 55 59.4 5 37 16 14 23 79 
Abe 43 37 53 56 59.2 5 35 19 12 22 79 
Oasis 43 32 49 51 59.3 7 38 19 15 19 78 
Sullivan 45 32 52 55 59.6 5 38 17 14 18 79 
BEAU 36 30 49 53 59.8 7 35 12 8 20 78 
Doublecrop 27 28 39 48 59.1 1 37 9 19 23 79 
Stoddard 45 33 52 50 59.6 7 42 18 11 20 63 
t-' McNair 1003 62 43 70 68 57.9 6 37 10 6 10 73 Ul 
Coker 747 48 34 56 54 60.2 6 33 18 5 16 73 
S76 51 38 52 55 58.6 8 36 12 44 8 16 
S78 52 41 58 58.1 9 35 13 19 21 77 
Caldwell 55 36 59.6* 31* 2* 7* 10* 31* 
Rosen 44 35 59.2* 27* 1* 10* 7* 31* 
Tyler 55 38 58.4* 32* 1* 2* 2* 29* 
Hard 
Triumph 64 42 27 39 42 59.7 5/4 41 23 25 25 77 
Centurk 78 59 33 48 43 59.8 9 37 17 13 23 75 
Newton 52 26 47 41 59.7 8 35 10 17 30 69 
Parker 76 44 35 46 46 61.0 7 39 15 22 25 73 
Wings 43 52 59 51 60.1 6 36 25 9 29 64 
() Number in parenthesis refers to number of observations. 
* Since these varieties were grown only one year this data can't be compared with other varieties. 
Crop Variety Testing at the Southwest Missouri Center 
Harry C. Minor and Richard Mattas 
Abstract: Forage sorghums and sorghum-sudan hybrids are a new 
addition to the variety evaluation program. Two year's of data 
show that both crops can produce large quantities of forage but 
that each is used differently. Forage sorghum is used as silage 
whereas sorghum-sudan crosses are used for grazing or green chop. 
Varieties of grain sorghum, soybeans, alfalfa, red clover and forage 
sorghum-sudans are evaluated annually at the Southwest Missouri Center as 
part of the University of Missouri's crop performance testing program. These 
evaluations serve to assist in a comparison of the yield potential of varie -
ties of each crop. Results are reported in special reports which are avail-
able through county extension offices. 
Forage sorghums and sorghum-sudan hybrids are the newest addition to 
the testing program in Southwest Missouri. Hybrid forage sorghums can pro-
duce large quantities of palatable feed. While grazing and green chop are 
potential harvest methods, the most appropriate use for forage sorghum is 
as silage. Growth of forage sorghums does not cease with maturity of the 
seed. The leaves and green color are retained after seed set and digestible 
nutrients continue to be accumulated in the stalk. Crude fiber, which is 
largely laid down prior to maturation of the grain, actually decreases as a 
percentage of total dry weight produced by the crop. Thus, "stockpiling" of 
nutrients until the plant has been killed by frost maximizes production of 
digestible nutrients per acre. Poor drying characteristics limit their use 
as hay. 
Results from 1979 and 1980 are summarized in Table 1. The dry matter 
yield of this crop can exceed 10 tons per acre in Southwest Missouri. Good 
quality forage sorghum should contain at least 20 percent heads on a dry 
matter basis. Data from 1980 do not accurately reflect the grain producing 
potential of the forage sorghums because of bird damage during that year. 
Sorghum-sudan crosses can produce large quantities of feed during the 
hot summer months. These forages can be grazed, but are most efficiently 
used as green chop. Dry matter production recorded during 1980 are shown 
in Table 2. These yield levels were nearly twice as high as those obtained 
in 1979, partly because earlier planting (May 15 versus June 15) permitted 
one more cutting before fall frost. 
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Table 1. Performance of forage sorghums at Mt . Vernon, Missouri during 
1979-80. Planted: 15 May 1980. Harvested: 13 October 1980 . 
Planted: 15 June 1979. Harvested: 24 September 1979. 
- - - - - - - - - - - Dry ~~atter- - - - - - - - - -
Height Lodging Moisture Yield Heads ( in. ) (%) (%) (T/A) (%) 
1980 1979 1980 1979 1980 1979 1980 1979 1980 1979 
P-A-G 55F 99 0 51 13.05* 0.34 
--Dekalb FS-25A+ 70 120 0 90 54 74 10.49 10.20* 0.77 15.30 
Prairie Valley 330F 84 120 0 80 58 76 8.63 9.90* 0.80 21.80 
Taylor- Evans Goldmaker-T 66 0 53 7.86 1.05 --
M-F-A FS-38A 86 120 0 90 63 72 7.76 11.70* 0.98 19.00 
Taylor-Evans Silomaker 56 108 0 90 61 73 7.30 11.80* 0.80 30.70 
Prairie Valley 345F 69 120 0 100 65 76 7.09 9.10 0.87 33.40 
Prairie Valley DWO 55 0 59 6.07 1.67 --
Pioneer 947 63 120 0 40 58 65 5.82 9.70 1.67 41.50 
Trial Mean 72 116 0 91 58 73 8.23 9.74 0.99 40.40 
LSD .05 7.4 10.4 4.8 2.42 2.30 0.49 7.60 
Data not available. 
** Highest yielding hybrid. 
* Hybrid which did not yield significantly less than the highest yielding 
hybrid in the test. 
Table 2. Performance of sorghum x sudan crosses at Mt. Vernon, Missouri in 1980 . 
Planted: 15 May 1980 
----. - ------- - Dry Matter - - - - - - - - - - -
Juli 24 Aug. 16 Se~t. 22 Oct. 11 Season 
Hgt. Yield Hgt. Yield Hgt. Yield Hgt. Yield Hgt . Yield 
Brand/Hybrid (in) (T/A) (in) (T/A) (in) (T/A) (in) (T/A) (in) (T/A) 
Prairie Valley 1440 56 1.69 54 2.32 44 1. 78 44 1.79 49 7.59** 
Coker SS- 111 0 52 1. 51 54 2.33 45 1. 91 45 1. 74 49 7.49* 
Dekalb Sudax SX-17+ 46 1.39 49 2. 28 44 1.99 42 1.77 45 7.43* 
Dekalb Sudax ST-6+ 49 1. 33 50 2.41 39 1.72 43 1.80 45 7.26* 
Harpool Gotcha 47 1. 35 51 2.22 41 1.83 43 1.80 46 7.20* 
P-A-G Suchow 33 50 1. 59 50 2. 21 39 1. 74 40 1.66 45 7.20* 
T-E Haygrazer-R 51 1.48 52 2.33 41 1. 73 40 1.63 46 7.18* 
M-F-A FFR-66 50 1. 71 49 2.23 35 1. 61 39 1.55 43 7.10* 
Prai ri e Va 11 ey 
Hidan 35 47 1. 17 51 2.39 40 1. 74 39 1.72 44 7.02* 
T-E Haygrazer-T 51 1.45 53 2.21 41 1. 75 38 1.67 46 7.09* 
Harpool HS 101 51 1. 33 52 2. 10 39 1. 71 42 1.67 46 6.81 
T-E Haygrazer 49 1.37 49 2.22 37 1. 53 38 1.49 43 6.60 
Prairie Valley Hikan 39 1.02 47 2.28 34 1.49 34 1.14 38 5.92 
Mean 49 1.41 51 2.27 40 1. 73 40 1.65 45 7.07 
LSD.05 4.7 0.28 3.9 0.30 4.8 0.29 6.7 0.21 2.7 0.74 
** Highest yielding hybrid 
* Hybrid which did not yield significantly less than the highest yielding hybrid 
in the test. 
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ALTERING PLANT MAGNESIUM WITH SOIL TREATMENTS 
J. R. Brown l 
Project Leader 
Agronomy Dept-UMC 
Calvin Hoenschell 
Research Specialist 
Southwest Center 
Abstract: 1. The delay of top dressing of N-P-K fertilizer from late 
winter to mid-May had two significant results. The dry matter produc-
tion season of tall fescue was extended with no effect on total annual 
production. Second, the cation ratio of the forage grown on plots with 
the delayed fertilizer application was lower than in forage grown on 
late winter treated plots; thus, the tetany proneness of the forage 
would be reduced by delayed application of fertilizer. 
2. Field crops in Barton County failed to reflect applications of 
soil magnesium. 
1. TALL FESCUE 2 
One of the many factors which helps to trigger outbreaks of grass tetany 
in cattle is the content of magnesium in the forage the animals eat. Based 
upon information gleaned from work in other areas of the U.S. and world, a 
study was initiated in 1972 at the Southwest Center. The objective of the 
study was to determine the effect of lime sources and timing of top-dressed 
N, P, and K on the concentration of Mg in fescue tissue at several times 
during the year. 
In this study there are four basic treatments as follows: 
- Dolomitic limestone at one half the recommended rate 
- Magnesium oxide to supply 240 lbs Mg per acre 
- Dolomitic limestone as above plus 72 pounds of elemental sulfur 
- Calcitic limestone at one half the recommended rate 
These four basic treatments were worked into the plow layer of Gerald 
silt loam in 100 1 x 35 1 blocks prior to seeding Kentucky 31 fescue in the 
spring of 1972. 
lThe following persons also performed a large amount of work on this 
study: Robert Light, Richard Mattas, William Rice, Boyd Strong, Al Hoggard, 
M. Farley, John Kerr, Bruce Evers, Jeff Evers, and Steve Hopkins. 
2The enclosed is basically a repeat of the report in the 1980 Research 
Report, Southwest Center. The complete study has been reported in Missouri 
Agricultural Experiment Station Research Bulletin 1037. 
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Plots were laid off in 10 35 1 x 10 1 plots per block. Half of the plots 
in each block received 240 lbs Mg/A as MgO worked into the surface soil. Five 
timing treatments of top dressed fertilizer based upon 1972 recommendations 
were selected as follows: 
Number 
1 
2 
3 
4 
5 
January 
80 + 40 + 80 
80 + 40 + 40 
o 
o 
80 + 40 + 40 
Treatment Time 
after first August 
harvest 
lbs/A*------------------
o 
o 
80 + 40 + 40 
80 + 40 + 80 
40 + 0 + 40 
80 + 0 + 0 
80 + 0 + 40 
80 + 0 + 40 
80 + 0 + 0 
40 + 0 + 0 
In 1976, 1977, and 1978 the K treatments were changed to 50 and 100 lbs 
K2 0jA instead of 40 and 80, respectively. 
The sampling and harvest plan selected was a compromise to stimulate 
grazing where grazing would be impractical due to plot numbers and size. The 
fall growth was allowed to accumulate and go dormant. In January or February 
after being leached by November and December precipitation, the fall growth 
was removed, dry matter yields were determined and the material analyzed for 
K, Ca, and Mg. The "January" treatment was app1 ied after removal of the stock 
piled material. When the new spring growth reached a 5-inch leaf length, 
grab samples from each plots were taken periodically and analyzed for K, Ca, 
and Mg. The entire growth was harvested at initiation of seed head emergence 
for yield and analysis. Soil samples from each plot were taken and the appropriate 
top dress treatments were made after the first harvest. The late spring-summer 
growth was harvested for yield and analysis in early July, after which the 
August treatment was applied. After the first frost, periodic grab samples were 
taken until growth ceased. (The January or February harvests are considered 
as yield of the previous calendar year.) 
The dry matter yields from the six years of this study illustrate two 
points (Table 1). First, there was little effect of the timing of top dressing 
upon total annual dry matter. Second, the delay of application from late winter 
(Treatments 1, 2, and 5) to mid-May (Treatments 3 and 4) significantly extended 
the dry matter production period. 
It seems logical, therefore, that a delay in the spring top dressing to 
May woul d actua-lly increase the effective amount of dry matter production. The 
late winter appl ication in a grazing situation would stimulate growth that might 
be wasted due to trampling. The May application could effectively extend the 
grazing season. 
Neither the lime treatments nor the supplemental Mg had any effect upon 
dry matter yields. 
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The delay in K application to the soil from late winter to mid-May 
decreased the K concentration in the forage. There was no great increase in 
Mg in the forage due to the delay in fertilizer treatment. The net effect 
of the treatments is best shown in the cation ratio data (Table 2). 
The ratio is calculated by dividing t~e chemical equivalents of K in the 
forage by the sum of the equivalents of calcium and magnesium ie. K f (Ca + Mg) 
or K/(Ca+Mg). This ratio when >2.2 is used to indicate forage that may cause 
grass tetany. 
In this study no samples had a cation ratio >2.2. However, the delay 
in application of the topdressing from late winter to mid-May did significantly 
lower the ratio (Table 2). This effect was primarily due to the K availability. 
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Table 1. Effect of top dressing treatments on dry matter 
production of tall fescue by harvest and year. 
Harvest 
Treatment Year 1 2 3 Total 
--------lbs/A--------
1973 4030 2860 2040 8930 
1974 2880 800 2160 5840 
1975 2920 460 1400 4780 
1976 2930 1380 4310 
1977 3240 1270 2890 7400 
1978 3920 1320 780 6020 
Avg 3320 1350 1540 6210 
2 1973 3920 2960 2180. 9060 
1974 2820 880 2520 6220 
1975 2740 460 1560 4760 
1976 2720 1340 4060 
1977 3160 1240 3070 7470 
1978 3820 1360 750 5930 
Avg 3200 1370 1680 6260 
3 1973 40.80 2760 2100 8940 
1974 1280 2100 2600. 59.80 
1975 1440 1240 1720 4500. 
1976 1440. 2480 3880 
1977 230.0 2260 3020 7580 
1978 2280 2300 900. 5480 
Avg 2130 2210 1720 6060. 
4 1973 3890 2830 1940 8660 
1974 1260 2040 2360 5660 
1975 1360 1540 1640 4540 
1976 1480 2780 4260 
1977 2290 2510 2910 7710 
1978 2240 2660 970 5870 
Avg 2090 2390 1640 6120 
5 1973 3860 2810 1380 8050 
1974 2760 1500 1500 5760 
1975 2780 960 1020 4760 
1976 2540 2200 4740 
1977 2980 1880 2260 7120 
1978 3840 2100 700 6640 
Avg 3130 1910 1140 6180 
least significant difference 
.05 1973 NS* NS 160 
1974 106 332 172 
1975 100 72 154 
1976 280 130 
1977 138 95 130 
1978 150 160 70 
*not significant 
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Table 2. The effect of top dressing upon the cati.on ratio (K/Ca+Mg) i.n tall fescue. + 
Spring Fall 
Treatment Same1ings Harvests Samelin~ Harvest 
1 2 3 4 1 2 2 3 3 
1 1973 1. 99 1.87 1.88 .82 1. 39 .99 .93 1. 01 .72 
1974 1.77 1.71 1. 35 1. 31 1.11 .61 .64 .62 
1975 1.48 1.46 1. 50 1.41 1. 59 .83 .61 .58 .57 
1976 1. 31 1.25 1. 25 1. 30 .99 .78 .69 .77 
1977 1. 04 1.09 1. 14 1. 60 1. 01 .74 .87 .72 
1978 1.42 1.45 1. 12 1.22 .72 .31 .38 
2 1973 2.00 NO NO NO 1.42 1. 03 NO NO NO 
1974 1.72 1.63 1. 38 NO 1.10 1.08 .79 .86 .81 
1975 1. 51 1.45 1. 50 1.40 1. 50 .79 .79 .77 .74 
1976 1. 21 1. 15 1. 21 1. 23 .91 .97 .85 1. 01 
1977 1. 06 1.02 1. 14 1. 51 .95 1. 01 1.08 .87 
1978 1. 54 1. 37 1.13 1.22 .73 .49 .48 
3 1973 NO NO NO NO 1.36 1. 02 NO NO NO 
1974 1. 51 1.48 1. 22 1. 27 1. 19 .76 .89 .84 
1975 1. 42 1. 35 1. 41 1.40 1.45 .96 .79 .70 .75 
1976 .95 1.03 1. 19 1. 10 1. 16 .96 .85 1. 03 
1977 .90 1. 01 1. 07 1. 38 1. 18 1. 02 1. 14 .89 
1978 1. 64 1. 51 1. 16 1. 23 .87 .52 .54 
4 1973 1.86 1. 65 1. 76 .84 1.26 1.02 1. 09 1.07 .73 
1974 1.41 1.27 1. 12 1.16 1. 30 .64 .72 .69 
1975 1. 32 1.24 1. 29 1.29 1.35 1. 1 a .71 .69 .71 
1976 .93 1.03 1.12 1.04 1.26 .81 .73 .82 
1977 .81 .91 .94 1.20 1. 33 .84 1.00 .81 
1978 1. 53 1.33 .98 1.06 1.00 .39 .49 
5 1973 NO NO NO . 99 1.24 1. 10 1.08 1.14 .71 
1974 1.65 1. 57 1. 33 1.23 1. 21 .60 .66 .57 
1975 1.40 1. 36 1.33 1. 29 1. 38 .98 .66 .62 .57 
1976 1. 12 1.07 1.09 1.16 1.20 .81 .77 .85 
1977 1.00 .98 1.04 1. 39 1. 18 .81 .91 .68 
1978 1.47 1. 31 1.01 1. 13 .83 .33 .35 
least significant difference* 
.05 1973 NS .18 NS , - NS .12 NS NS NS .35 
1974 .07 .097 .08 .07 .06 .065 .082 .06 
1975 .068 .05 .078 .076 . 116 .044 .073 .060 .065 
1976 .081 .08 .07 .075 .092 .051 .068 .076 
1977 .069 .069 .059 .10 .072 .067 .067 .056 
1978 .09 .08 .05 .09 .06 .04 .04 
+In 1973 chemical analysis of many of the samples was not done; these entries are desig-
nated "NO" i e. not determined. Cells in this table which contain a dash (-) indicate 
samplings or harvests which were not make. 
*The least significant difference values apply only to treatment means within a given 
year and sampling or harvest. 
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2. ROW CROPS 
Studies are underway in Barton County to study the effects of magnesium 
soil treatments on crop yields and magnesium content and on soil tests for 
magnesium. 
These studies are being conducted on farmer1s fields. Research plots 
are laid out on these fields and the treatments are applied to measured areas 
after soil sampling. The farmer then does the final tillage and planting. 
The treated plots are then restaked. Green plant samples and final yields 
are taken. Soil samples are taken at harvest time. 
The 1980 results from two sites are given below. Both sites obviously 
were irrigated. 
Joyce Clements, Kenoma - Corn Leaf Composition 
Treatment N P K Ca Mg Yield 
bu/A -------------------%-----------------
None 
Zinc 5 lbs/A 
Zinc 10 lbs/A 
Zinc 20 lbs/A 
~1g 48 1 bs/ A 
1 sd 
71.3 
66.7 
67.0 
71.0 
81.0 
2.89 
2.84 
2.89 
2.90 
2.84 
Bunton Farms, Irwin - Corn 
Treatment 
(applied in 1979) 
None 
Zinc 5 lbs/A 
Zinc 10 lbs/A 
Zinc 20 lbs/A 
Mg - 48 lbs/A 
Zinc 20 lbs/A 
+ 
Mg 48 lbs/A 
.31 
.32 
.32 
.31 
.32 
1. 19 
1. 15 
1. 16 
1. 24 
1. 30 
Yield* 
bu/a 
134.5 
119.7 
122.1 
116.0 
123.7 
118.0 
.80 
.79 
.80 
.80 
.76 
Plant** 
Zn 
ppm 
30 
37 
40 
42 
34 
48 
.46 
.47 
.48 
.44 
.43 
Zn 
ppm 
28 
27 
31 
35 
31 
5.2 
*The extreme heat in 1980 caused uneven pollination so the yields were quite 
variable within each treatment. No significance can be attached to these 
results. 
**The treatments did not affect plant Mg which averaged 0.16% Mg. 
The extremely hot weather of 1980 had effects upon the Barton County 
experiments in spite of irrigation. For example in 1979 the corn on the Bunton 
study site averaged 192 bu/A. Therefore, it would be foolhardy to base any 
conclusions solely on 1980 data. It is obvious, though, that the magnesium 
applied to the soil is not being translocated to the leaves. Even on the 
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Bunton Farms site where 0.16% Mg would be considered low the Mg treatments 
were not reflected in the plant. Corn on the Carl Compton farm and soybeans 
on the Sherrill Bean farm also failed to reflect the magnesium treatments. 
These findings, which have been consistent over the past three years, have 
resulted in the initiation of laboratory and greenhouse studies to determine 
the chemical reactions of magnesium in selected Southwest Missouri soils. 
A study was conducted in the Southwest Center greenhouse complex this 
past winter to screen plant species for a test crop that would be efficient 
in extracting soil magnesium. This is the first step in a major effort on soil 
magnesium. 
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TALL FESCUE~CAUCASION BLUESTEM PASTURE SYSTEMS 
A. G. Matches, USDA, Agricultural Research Service and 
Department of Agronomy 
S. Bell and D. Mowery, Southwest Center 
F. A. Martz, Dairy Science Department 
Abstract. Pasture systems of tall fescue-red clover for spring 
and autumn grazi ng and caucas i on b 1 uestem for summer grazi ng 
were seeded in 1979. Legumes (red clover or bi rdsfoot tre-
foil) were interseeded into certain pastures of caucasion 
b1uestem and red clover was sown into fescue in 1980. Pre1i-
mi nary resu1 ts show that Ho 1 stei n and Guernsey heifers made 
surpri s i ng1 y good average da i1 y ga i ns on all systems, averag-
ing from 1.52 to 1.73 1bs over the 155 days of grazing in 
1980. 
Objectives: To determine the optimum management for tall fescue-
caucasion b1uestem pasture systems. 
Research Approach: Various pasture systems for bridging the summer 
slump in forage availability have been under investigation at the South-
west Center over the past 14 years. Small-plot experiments and pasture 
grazing trials have shown that the perennial warm-season grasses (switch-
grass, caucasion b1uestem and bermudagrass) and summer annuals including 
sudangrass, hybrid sudangrass, sorghum x sudangrass hybrids and pearl 
millet may partially or totally bridge the summer slump. Legume screen-
ing experiments have indicated that birdsfoot trefoil is especially well 
adapted for growing in association with switchgrass and caucasion b1ue-
stem. Also, red clover looks promising providing proper canopy control 
is maintained to prevent shading out of switchgrass or caucasion b1ue-
stem. 
Laboratory investigations show that the forage quality of caucasion 
b1uestem is medium to low with the herbage digestibility averaging 
around 50% and crude protein usually from 5 to 10%. 
As a cant i nuat i on of our pasture systems research, Phase 3 was 
initiated with new seedings in 1979. Five pasture systems with a tall 
fescue + red clover-caucasion b1uestem base are being evaluated. Cauca-
sian b1uestem is handled in five different ways, and each pasture treat-
ment of caucasian b1 uestem is matched with a pasture of tall fescue + 
red clover. These five treatments include the following: 
(1) 
(2) 
(3) 
Caucasion b1uestem rotationally grazed in a 3-paddock rota-
tion. 
Caucasian bluestem with two paddocks rotationally grazed and 
one paddock harvested as hay, round-baled, and the regrowth + 
small round bales grazed in late summer. 
Caucasion b1uestem-red clover mixture rotationally grazed in a 
2- or 3-paddock rotation. 
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(4) Caucasion bluestem-birdsfoot trefoil mixture rotationally gra-
zed in a 2- or 3-paddock rotation. 
(5) Caucasion bluestem rotationally grazed in a 2- or 3-paddock 
rotation plus protein supplement fed to cattle. 
Establ i shed pastures of 'Kentucky-31' tall fescue were overseeded 
with red clover in March 1980. The caucasion bluestem was seeded in 
June 1979, and red clover and bi rdsfoot trefoil overseeded in February 
1980. The experimental design is a randomized complete block with three 
replications. Pastures are two acres in size. 
Results: Grazi ng began on April 29 and ended October 1 in 1980. 
Pastures were grazed by yearling Holstein and Guernsey heifers with two 
tester animals per treatment. The put-and-take method of animal adjust-
ment was used to maintain uniform grazi ng among treatments. Pasture 
systems were grazed for 155 days; but due to sever drought duri ng July 
through autumn, it became necessary to supplement most pastures with 
tall fescue hay, especially during August and September. 
Red clover stands were nearly absent in the tall fescue. Stands of 
both red clover and birdsfoot trefoil were excellent in caucasion blue-
stem up to the time of the drought; but by autumn, dry weather had 
nearly depleted stands of these legumes. 
Hay yields from the one paddock (0.66 A) of caucasion bluestem in 
system #2 averaged 1593 lb (2390 lb/A) of dry matter available for 
grazing in place. The hay was baled into small round-bales and left in 
the field. The regrowth of caucasion bluestem and bales were grazed 
from July 18 to August 8. Animal s effectively consumed all but an 
estimated 10 to 15% of the hay. This is similar to the 10 to 20% 
wastage of hay that we have had previ ously from grazi ng small round-
bales of tall fescue during the summer. 
First year results (Table 1) show that heifer average daily gains 
were surprisingly good in spite of the drought and the necessity to feed 
hay on pasture. It is emphasized that there are preliminary results. 
Future gains may be much different once good legume stands are estab-
lished in both the fescue and caucasion bluestem. 
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Table 1. Tester animal gains on five pasture systems in 1980. 
Pasture 
System 
1. Fescue-Bluestem 
w/3 paddocks 
2. Fescue-Bluestem 
w/2 paddock + 
3. Fescue-Bluestem 
wiRed clover 
4. Fescue-Bluestem 
w/Trefoi 1 
5. Fescue-Bluestem 
Average Daily Gain 
1 b. 
1.52 
1.60 
hay on 1 paddock 
1.59 
1. 73 
1.72 
w/protein supple 
Dates Hay Fed 
1 = 8/8-8/22 
2 = 9/3-10/1 
3 = 9/3-9/17 
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Outside Hay Fed 
lb/head no. days 
17 14~/ 
20 1~/ 
20 1~/ 
16 285:/ 
20 1~/ 
16 2s?:..1 
18 1~/ 
MANAGEMENT OF TALL FESCUE CULTIVARS 
GROWN WITH LEGUMES 
A.G. Matches, USDA, SEA, Agricultural Research and 
Department of Agronomy 
D. Mowery, Southwest Center 
D.A. Sleper, Department of Agronomy 
Abstract. Eight tall fescue cultivars (five experimentals and 
three released cultivars) were seeded alone, with 'Kenstar ' 
red clover and ,,-lith I Empi rei bi rdsfoot trefoil on September 
20, 1977. Plots were harvested as hay and as simulated pas-
ture. In 1979, the second harvest year, forage yields aver-
aged 6815 and 8558 1 b/ A for the pasture and hay management 
systems. Yields were higher for fescue seeded with trefoil 
than when fescue was grown alone and fert il i zed with 125 1 b 
nitrogen per acre. Yields of fescue and red clover also 
exceeded yield of fescue alone in the hay management system. 
Legumes helped maintain a more even seasonal distribution of 
forage production. 
Objectives: To compare and determine the compatibility of new tall 
fescue cultivars with legumes under hay and simulated pasture cutting 
systems. 
Research Approach: Ei ght cult i vars of ta 11 fescue were seeded 
alone, with 'Empire' birdsfoot trefoil, and with 'Kenstar' red clover 
at the Southwest Center on September 20, 1977. Cultivars of tall fescue 
seeded are: 
M096 
H-1 
H-2 
WG-2B 
WG-3B 
5-402 
Kenhy 
Ky 31 
From the University of Missouri 
grass breeding program. 
From the USDA, SEA, AR breeding 
program at Lexington, KY. 
Management treatments consist of harvesting (1) at a hay stage of 
development or (2) to simulate the grazing of pastures (harvested more 
frequently than hay management treatments). A fall growth residual 
harvest is taken from all plots in late October or early November. The 
experimental desi gn is a spl it-spl it-plot with grass alone or with 
legumes as whole-plots, cutting management as sub-plots, and tall fescue 
cultivars as sub-sub-plots. There are three replications. 
Ta 11 fescue grown alone is fert il i zed with 75 1 b nit rogen/ A in 
February or March and another 50 lb N/A in August. The fescue + legume 
combinations are not fertilized with nitrogen. All plots annually 
receive a broadcast application of 30 lb P205 and 60 lb K20/A during February or early March. 
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Results for 1979: Overall, total yields of dry matter were highest 
in the hay management system (Table 1). In the simulated pasture sys-
tem, greatest yields were obtained with the fescue + trefoil mixture, 
followed by fescue alone, and lowest yields were obtained with the 
fescue + red clover mixture. This was the second year of harvesting, 
and red clover stands had begun to decline; this may have accounted for 
the low production from fescue + red clover. 
However, in the hay management system, fescue + red clover yielded 
the most, follovved next by fescue + trefoil, and the lOI'iest yieldiny was 
fescue alone. Stands of red clover in July in the hay management plots 
were nearly double the red clover stands in the pasture plots. 
Some spread in yield among the tall fescue cultivars is beginning 
to betome evident; hovvever, cultivars differed significantly only in the 
case of fescue + trefoil harvested as hay. The maximum spread in total 
yi el d for fescue cult ivars grown alone was 995 and 1321 1 b/A for the 
pasture and hay harvests, respectively. With the fescue-legume mixtures, 
maximum yield differences for fescue + red clover and fescue + trefoil, 
respectively, were 1440 and 1084 lb/A in the pasture harvests and 1436 
and 1939 1 b/A for the hay harvests. Although stand data is not pre-
sented here, there did not appear to be large differences in the amount 
of legumes present among plots of different fescue cultivars. 
Seasonal trends in forage production are given in Tables 2 through 
7. Legumes helped sustain higher forage production during the summer 
months, and thi s resulted ina more even supply of forage over the 
growing season. 
Digestibility (IVDMD) of forage frorn each harvest was determined in 
the laboratory. The results (Tables 8 through 13) were not as explicit 
as we had expected. Perhaps most note\'1orthy is the digestibility of 62% 
or above for fescue + trefoil throughout most of the growing season when 
cut as simulated pasture. This experiment will be continued through the 
1981 growing season. 
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Table 1. Total yi e 1 d of dry matter in 1979 from the ta 11 fescue management experi menta (TFM-SWC) 
Total Yield of Dry Matter (lb/A} 
Tall Pasture Management Hat Management 
Fescue Fescue With ~~ i th Fescue With With 
Cult ivars Alone Red Clover Trefoi 1 Alone Red Clover Trefoi 1 
MO 96 5532 5507 7782 8205 9789 8845 
H-1 6141 5426 7734 7779 9682 8262 
5-402 6361 6743 7919 7369 9491 9740 
~~G-3B 6690 5351 7f)33 7499 8352 8959 
Kenhy 6630 6249 7964 8068 9397 8627 
H-2 7194 5670 8717 6884 9543 8704 
WG-2B 6486 6791 7894 7332 9519 8637 
w Ky 31 6454 6082 8600 7932 8973 7801 0 
Average 6436 5977 8033 7633 9342 8697 
least significant not n. s. n. s. n. s. n.s. 1421 
difference (.05) significant 
coefficient of 9.9% 18.0% 7.3% 13.5% 17.4% 6.6% 
variance 
Table 2. Seasonal yield trends for tall fescue harvested on a hay cutting 
schedule. 
Tall Yield of Ort Matter (lbs/A) 
Fescue Harvest Dates - 1979 Total 
Cultivars Mat 24 Jult 9 Aug 28 Nov 6 Yield 
Mo 96 5873 1037 933 362 8205 
H-1 5961 988 512 318 7779 
5-402 5599 913 537 320 7369 
WG-3B 5068 1010 826 595 7499 
Kenhy 5928 1078 634 428 8068 
H-2 4514 1330 673 367 6884 
WG-2B 5114 1160 594 464 7332 
Ky 31 5979 988 598 367 7932 
Average 5504 1063 663 403 7633 
Table 3. Seasonal yield trends for tall fescue + red clover harvested on a hay 
cutting schedule. 
Tall Yield of Drt Matter (lbs/A} 
Fescue Harvest Dates - 1979 Total 
Cultivars Mat 24 Ju1t 9 Aug 28 Nov 6 Yield 
Mo 96 4187 2936 1999 667 9789 
H-1 4247 2998 1780 657 9682 
5-402 4030 2726 2189 546 9491 
WG-3B 3645 2138 1896 673 8352 
Kenhy 4056 2618 2086 637 9397 
H-2 4096 2618 2154 675 9543 
WG-2B 4651 2577 1659 632 9519 
Ky 31 4337 2328 1712 596 8973 
Average 4156 2617 1934 635 9342 
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Table 4. Seasonal yield trends for tall fescue + birdsfoot trefoil harvested on 
a hay cutting schedule. 
Tall Yield of Dr~ Matter {lbs/A} 
Fescue Harvest Dates - 1979 Total 
Cultivars r~a~ 24 Jul~ 9 Aug 28 Nov 6 Yield 
Mo 96 4105 2703 1624 413 8845 
H-1 3873 2485 1471 433 8262 
5-402 4333 3471 1558 378 9740 
WG-3B 3600 2821 1879 659 8959 
Kenhy 3478 2881 1786 482 8627 
H-2 4098 2739 1346 521 8704 
WG- 2B 3879 2839 1496 423 8637 
Ky 31 3370 2773 1275 383 7801 
Average 3842 2839 1554 462 8697 
Table 5. Seasonal yield trends for tall fescue harvested as simulated pasture. 
Tall Yield of Dry Matter {lbs/A) 
Fescue Harvest Dates Total 
Cultivars MaL 7 June 21 J ul L 18 Sel2t 21 Nov 6 Yield 
Mo 96 2556 1909 365 500 202 5532 
H-1 3179 1794 419 502 247 6141 
5-402 3358 1975 345 . 478 205 6361 
WG-3B 3001 2170 459 652 408 6690 
Kenhy 2857 2264 525 730 254 6630 
H-2 2818 2979 522 624 251 7194 
WG-2B 3189 2062 453 566 216 6486 
Ky 31 3119 2101 387 630 217 6454 
Average 3010 2157 434 585 250 6436 
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Table 6. Seasonal yield trends for tall fescue + red clover harvested as 
simulated pasture. 
Tall Yi el d of Dr~ Matter (lbs/A} 
Fescue Harvest Dates Total 
Cultivars ~·1 ay 7 June 21 July 18 Sept 21 Nov 6 Yield 
Mo 96 1531 1049 1072 1661 194 5507 
H-1 1961 933 873 1474 185 5426 
5-402 2537 1065 952 1919 270 6743 
WG-3B 1779 917 816 1554 285 5351 
Kenhy 2004 1033 1081 1906 225 6249 
H-2 1871 982 950 1694 173 5670 
WG-2S 2403 1138 1197 1824 229 6791 
Ky 31 1924 1236 867 1870 185 6082 
Average 2002 1044 976 1738 218 5977 
Table 7. Seasonal yield trends for tall fescue + birdsfoot trefoil harvested as 
simulated pasture. 
Tall Yield of Or~ Matter ~lbs/A} 
Fescue Harvest Dates Total 
Cultivars Ma~ 7 June 21 Jul~ 18 Sept 21 Nov 6 Yield 
Mo 96 2105 2413 955 2154 195 7822 
H-1 2107 2147 1107 2023 350 7734 
5-402 1918 2884 991 1920 206 7919 
WG-3B 2088 2494 893 1858 300 7633 
Kenhy 2034 2809 1056 1849 198 7946 
H-2 1904 3633 1118 1839 223 8717 
WG-2B 2311 2301 1050 1957 275 7894 
Ky 31 2484 2456 1072 2328 260 8600 
Average 2119 2642 1030 1991 251 8033 
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Table 8. Digestibility (IVDMD) trends for tall fescue cultivars harvested on a 
hay cutting schedule in 1979. 
Tall % IVDMD 
Fescue 
Cultivars 
Mo-96 
H-1 
5-402 
WG-3B 
Kenhy 
H-2 
WG-2B 
Ky 31 
Average 
Harvest Dates - 197911 
May 24 July 9 Nov 6 
60 61 49 
58 61 52 
61 62 53 
60 60 51 
66 62 50 
59 63 49 
59 59 48 
61 63 48 
60 61 50 
11 Samples from the August 23 harvest were overheated due to a malfunction of 
drying ovens; therefore, digestibilities for this date were not accurate. 
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Table 9. Digestibility (IVDMD) trends for tall fescue + red clover harvested 
on a hay cutting schedule in 1979. 
Tall % IVDMD 
Fescue Ha rvest Dates - 1979l1 
Cultivars :~ay 24 July 9 Nov 6 
Mo-96 63 58 54 
H-1 63 58 54 
5-402 63 56 51 
HG-3B 60 56 47 
Kenhy 64 58 48 
H-2 64 56 48 
WG-2B 61 56 46 
Ky 31 60 56 50 
Average 62 57 50 
]j Samples from the August 23 ha rves t ~'1ere overheated due to a rna lfunct i on of 
drying ovens; therefore, digestibilities for this date were not accurate. 
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Table 10. Digestibility (IVDMo) trends for tall fescue + birdsfoot trefoil 
harvested on a hay cutting schedule in 1979. 
Tall 
Fescue 
Cultivars 
Mo-96 
H-1 
5-402 
WG-3B 
Kenhy 
H-2 
WG-2B 
Ky 31 
Average 
May 24 
58 
55 
59 
56 
57 
57 
55 
57 
57 
% IVDMo 
Harvest Dates - 197~1 
July 9 
55 
55 
56 
53 
56 
54 
51 
54 
54 
Nov 6 
58 
58 
58 
59 
58 
59 
58 
57 
58 
11 Samples from the August 23 harvest were overheated due to a malfunction of 
drying ovens; therefore, digestibilities for this date were not accurate. 
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Table 11. Digestibility (IVDMD) trends for tall fescue cultivars harvested 
as simulated pasture in 1979. 
Tall % IVoMD 
Fescue Harvest Dates in 1979 
Cultivars May 7 July 21 Aug 18 Sept 21 Nov 6 
Mo-96 60 54 57 58 63 
H-l 57 54 56 57 61 
5-402 66 55 60 59 64 
WG-3B 61 52 56 56 62 
Kenhy 64 56 57 58 65 
H-2 64 55 56 56 62 
WG-2B 62 52 54 54 63 
Ky 31 64 54 57 57 64 
Average 62 54 57 57 63 
Table 12. Digestibility (IVDMD) trends for tall fescue + red clover harvested 
as simulated pasture in 1979. 
Tall % IVDMD 
Fescue Harvest Dates in 1979 
Cultivars Ma.z-: 7 Ju1.z-: 21 Aug 18 Sept 21 Nov 6 
Mo-96 58 55 60 57 47 
H-l 57 55 58 57 55 
5-402 62 61 60 58 47 
WG-38 58 56 57 55 45 
Kenhy 58 58 60 57 49 
H-2 58 58 59 57 49 
WG-2B 54 57 58 56 45 
Ky 31 57 58 59 57 46 
Average 58 57 59 57 48 
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Table 13. Digestibility (IVDMO) trends for tall fescue + birdsfoot trefoil 
harvested as simulated pasture in 1979. 
Tall % IVDMD 
Fescue Harvest Dates in 1979 
Cultivars May 7 July 21 Aug 18 Sept 21. Nov 6 
Mo-96 63 61 66 61 47 
H-1 63 61 67 61 47 
5-402 68 62 69 64 48 
WG-38 63 61 64 61 46 
Kenhy 65 64 68 62 49 
H-2 66 62 68 62 46 
WG-2B 61 59 67 62 45 
Ky 31 64 63 68 62 46 
Average 62 54 57 57 63 
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ORCHARDGRASS AND TALL FESCUE BREEDING 
D. A. Sleper, Department of Agronomy 
D. P. t,1owrey, Department of Agronomy 
K. L. Hunt, Department of Agronomy 
Abstract: Progeny testing of orchardgrass and tall fescue con-
tinues to be conducted at the Southwest Research Center. We have 
more than 40 synthetics under evaluation. Objectives center around 
breeding tall fescue and orchardgrass varieties with improved ani-
mal performance. Selection has been placed on vigor, disease re-
sistance, maturity, leafiness, drought tolerance, winterhardiness, 
and forage quality. 
Work on orchardgrass involves breeding for resistance to stem rust and 
the improvement of forage quality. W. Q. Loegering (Plant Pathology) is conduc-
ting cooperative research with us on the nature of stem rust resistance in orchard-
grass. Histological studies of orchardgrass infected with stem rust were made to 
determine the effect of this pathogen on digestibility. Two plots of two geno-
types of orchardgrass were planted in the field. One plot was inoculated with 
stem rust and the second kept free of the pathogen by spraying twice a week with 
a fungicide. Cross sections (12 w) of leaves from the two plots were subjected 
to 48 hours digestion in rumen fluid. Figure 1 contains a cross section of an 
orchardgrass leaf that has no stem rust and has not been digested. Notice that 
all tissues are intact. Cross sections from the sprayed (healthy) plot showed 
complete digestion of all tissues except lignified structures (Figure 2), whereas 
sections from leaves from the inoculated (diseased) plot showed no apparent diges-
tion of tissues in which mycelium was evident (Figure 3) and only partial digestion 
of tissues in which no mycelium occurred. These results indicate that stem rust of 
orchardgrass not only reduces forage yield but also adversely affects the quality 
of the forage. 
Breeding for improved forage quality is an important consideration in 
orchardgrass improvement. Of prime importance is the voluntary intake of the 
grazing animal and the related qua 1 i ty factors. Voluntary intake is a com-
plex process and is dependent on the animal's characteristics as well as those of 
the forage. Forage digestibility and fiber content, which are interrelated, have 
been found to affect voluntary intake. 
In vitro dry matter disappearance (Ivor,1D) and fiber content were closely 
examined in our orchardgrass breeding materials. Fourteen clones were used as 
parents and placed into two polycross blocks by maturity. The first polycross 
block (El) contained six and the second (E2) eight parental clones that had pre-
viously been selected for resistance to leaf diseases. 
Mean percent IVDMD, acid detergent fiber (ADF), and neutral detergent fiber 
(NDF) for El and E2 are presented in Table 1. Spring harvest IVDMD values ranged 
from 59.8 to 63.5%. r·1ean values in the present study ranged from 32.1 to 35.7% 
ADF and 55.9 to 62.4% NDF for first harvest orchardgrass, and from 26.1 to 39.1% 
ADF and 49.0 to 63.7 NDF in the regrowth herbage. 
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Figure 1. Cross section of a 
healthy undigested orchard-
grass l eaf (200x). 
Figure 2. Cross section of a 
healthy orchardgrass leaf 
after 48 hours of digestion 
in rumen fluid (200x). 
Figure 3. Cross section 
through a pustule of stem 
rust in an orchardgrass 
leaf after 48 hours of 
di gesti on. Note 1 ack of 
digestion (200x). 
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Dry matter yield, IVDt'1D, and fiber content differed significantly between 
harvests. In the first year, IVDMD in both experiments was high at the first 
harvest date, decreased at second harvest, and increased again at the third har-
vest. Fiber content, both ADF and NDF, followed the opposite pattern, being high-
est at second harvest and lower at the first and third harvests. Yield decreased 
at each successive harvest date. 
These patterns were altered somewhat in the second year of the experiment. 
Values for IVDMD decreased at each successive harvest date for both experiments. 
Percent ADF was lowest for El at the first harvest and increased as the season 
progressed. In E2, the lowest ADF value was at the second harvest, with the maxi-
mum occurring at the third harvest date. Percent NDF for both experiments was 
lowest at the second harvest and highest at the third harvest. Dry matter yield 
was highest at first harvest and lowest at second harvest for both El and E2. 
Table 1. Mean IVDMD, ADF, NDF, and herbage dry matter yi el d of El and E2 
orchardgrass. 
Year Year 2 
Harvest El E2 El E2 
IVD~1D (%) Spring 63.5 59.8 63.5 60.6 
Summer 51.1 51.4 57.8 59.7 
Fall 62.2 62.4 48.6 48.8 
L. S. D. (0.05) 0.7 0.7 0.7 0.6 
ADF (%) Spring 32.1 34.7 33.4 35.7 
Summer 38.8 39.1 35.2 34.5 
Fall 26.2 26.1 37.7 38.0 
L . S . D. ( 0 . 05 ) 0.4 0.4 0.3 0.4 
NDF (%) Spring 55.9 60.2 59.3 62.5 
SUl11l1er 62.2 62.6 57.9 57.6 
Fall 49.1 49.2 63.1 63.8 
L.S.D. (0.05) 0.5 0.4 0.5 0.4 
Yield (Kg/plot) Spring 1.2 1.5 1.0 1.2 
Summer 0.6 0.7 0.1 0.2 
Fall 0.3 0.2 0.7 0.6 
L.S. D. (0.05) 0.1 0.1 0.1 o. 1 
The orchardgrass quality data demonstrated to us that adequate genetic 
variation is available to modify these quality parameters through plant breeding. 
We have developed two synthetics from these materials and are presently increasing 
seed supplies to evaluate them in replicated grazing trials. 
Many tall fescue lines and their progenies have been examined for their 
photosynthetic efficiency and desirable leaf growth characteristics. This work 
is being done in cooperation with C. J. Nelson (Agronomy). It has been demon-
strated that the rate of leaf area expansion was positively associated with yield 
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of forage regrowth in the field. Leaf area was determined by multiplying leaf 
width by rate of leaf elongation. A selection experiment has been initiated 
whereby we have been selecting for leaf area expansion with the ultimate objec-
tive of improving vegetative forage yields. The original source population (Co) 
included a broadbased population of 1,000 plants selected for early maturity. I~e 
are now in our fifth cycle of selection. We have been selecting the upper and 
lower 5% to perpetuate the next cycle. Plants expressing a low leaf area expansion 
rate have high tillering rates and we anticipate that these could be used for turf. 
It is hoped that the selections for rapid leaf area expansion could be used to im-
prove vegetative forage yields. 
During the past several years, we have put considerable effort into the 
breeding program to study the genetic variation and heritability of minerals in 
tall fescue. Improper levels of minerals in forages can cause diseases such as 
grass tetany in grazing cattle. Grass tetany seems to be a complex problem as 
it is related to both a low level of magnesium in the ingested forage and poor ab-
sorption of magnesium in the intestinal tract. Several researchers have also demon-
strated the importance of the K/(Ca+~1g) ratio and its relationship to grass tetany. 
When the ratio is less than 2.2, the incidence of grass tetany is reduced. Table 2 
contains heritability estimates for f"1g and K/(Ca+~1g) (neq/100g dry matter). These 
values indicate that it should be possible to manipulate these minerals through 
plant breeding. First, second, and third harvest values were obtained in early 
May, mid-July, and early November of each year, respectively. 
Table 2. Heritability estimate calculated by the progeny-parent regression 
method for r',1g and K/(Ca+t1g) in tall fescue. 
Heritabilit~ { %~ 
t·1i nera 1 Year First Second Third 
Harvest Harvest Harvest 
~1g 1 57 74 69 
2 52 57 65 
K/ ( Ca+t1g) 1 97 84 65 
2 69 31 45 
Research for developing a tall fescue variety for fall and winter grazing 
is in progress using introductions from Tunisia, North Africa. These introduc-
tions that have proven only slightly winterhardy have been crossed to native 
winterhardy clones. The resulting hybrids are vigorous with growth continuing 
farther into the winter than existing native varieties. Unfortunately, the hybrids 
have very low seed set. A backcross program has been undertaken, which entails 
crossing the low seed set but vigorous hybrids back to native winterhardy tall 
fescue clones, allowing the chance for an increase in seed set. 
Improving the digestibility of tall fescue is an important consideration 
in breeding for improved quality. Data in the figure below were collected from 
severa 1 hundred genotypes grown at t10unt Vernon and Col umbi a, ~1i ssouri, in the 
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fall. The range for all genotypes was from 55 to 74%. This indicates that there 
is variation for digestibility in tall fescue. We are utilizing this in the breed-
ing program by developing lines that are higher in digestibility . 
Mean - 64.7 % -
20 
U) 
U) 
CQ 
Co) 15 
.c 
Co) 
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Q) 
c 10 
*-
5 
55 6465 74 
In vitro digestibility of tall Fescue (%) 
Research on using tall fescue for turf is continuing with the cooperation 
of J. H. Dunn (Horticulture). t·1uch of ~1issouri is located in the "transition" 
zone of the United States. This area is south of the optimum range of bluegrass 
and too far north for the warm season turf species. Varieties such as 'Kentucky 
31' and 'Alta' have been used for lawn and turf, but have been criticized for 
excessive coarseness. Tall fescue is well adapted to this region and selection 
is being placed on fine leaves, short growth habit, dense sod, drought tolerance, 
and resistance to disease. A variety trial which includes several of the Univer-
sity of r·1issouri 's turf selections has been planted and will be evaluated for 
several years at both the Southwest Center and at Columbia, Mo. 
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AL TE RNATE STORAGE ~~ETHODS FOR ALFALFA IN 
LARGE ROLL BALES 
S. Bell, Southwest Missouri Research Center 
F.A. Martz, Department of Dairy Husbandry, UMC 
Previous research has shown large storage losses in some years on large 
roll bales stored outside. Species and maturity of the hay as well as bale 
conformati on affect ·storage losses. ~~oisture absorpti on into the bottom 
of the bales and moisture penetration into the tops of the bales cause most 
of the storage losses. Second cutting orchardgrass hay weathered the least 
outside while first cutting orchardgrass-red clover hay weathered the most. 
Alfalfa hay is an important crop in most dairy operations. Nutrient 
and storage losses of alfalfa in large roll bales stored outside is a concern 
to most dairymen. How much nutrients are saved by storing alfalfa big bales 
in barns or under cover and does it pay to build a barn are questions asked 
by dairymen. 
The purpose of this study is to measure dry matter storage losses on 
alfalfa hay stored outside, both covered and uncovered, and stored inside a 
barn. Square bale storage losses will be compared to large roll bales. 
Nutrient and feeding losses of large bales will be compared to square bales. 
Cost of barn storage and covering of bales outside will be compared to the 
cost of nutrients lost in outside storage. 
Four methods of storing bales will be compared. Method 1: Large roll 
and square bales stored inside a metal barn. Method 2: Large bales stored 
two high in a pyramid outside and covered. Method 3: Large bales stacked 
three high with the bottom bales set on end. Method 4: Large bales stored 
individually in rows. Since moisture absorption into the bottom of large 
roll bales is a problem with bales stored outside, the bales will be stored 
on ridges of dirt to insure good drainage away from the bales. The storage 
methods are graphically depicted in figure 1. 
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A word of caution about stori.ng hay baled too wet inside a barn. Large 
roll bales get hotter and maintain a higher temperature for a longer time 
than square bales. Large bales rained on in the field take a long time to 
completely dry out. If stacked and covered, or put in a barn too early, 
there is a chance of fire. 
Large bales for stacking must be uniformly dense from end to end. 
Barrel~shaped bales will tip and can cause damage to a barn. Stacking 
bal es tvJO or three hi gh with a front end loader makes the' tractor very 
unstable and susceptible to turning over. Again, use caution when stacking 
large roll bales. 
Fi gure 1. Larqe bale storage methods 
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STORAGE LOSSES on LARGE ROLL and A.C. ROTO BALES 
S. Bell, Southwest Missouri Research Center 
F.A. Martz, Department of Dairy Husbandry, UMC 
Abstract: Alfalfa, fescue-Iespedeza, and orchardgrass-Iespedeza hay 
baled August 31, 1979 with Vermeer and OMC (Owatonna) large roll balers 
and an A.C. Roto baler was stored various ways outside or stored in an 
open barn. Dry matter storage losses ranged from 2 to 11 percent on the 
outside-stored hay and from 0.3 to 7 percent on the barn-stored large roll 
bales. A.C. Roto bales lost 9.2 and 21.6 percent dry matter on outside-
stored alfalfa and fescue-Iespedeza hays, respectively. Vermeer large 
roll bales tended to have lower dry matter storage losses than the OMC 
bales. However, the OMC-made bales cured out better than the Vermeer-made 
bales. Stacking Vermeer-made bales outside decreased dry matter losses 
of the top bales but increased dry matter losses in the bottom bales. 
Introduction: The purpose of the following studies was to gather more 
information on storage losses for large roll bales stored outside and inside 
a barn and to measure storage losses on bales stacked outside. Storage 
losses of a soft core large roll bale (Owatonna), a dense bale throughout 
(Vermeer), and the small roll bale (A.C.) were also compared. 1/ 
Procedure: Three fields containing alfalfa, fescue-Iespedeza, and 
orchardgrass-Iespedeza were cut August 27,28, and 29, 1979, respectively. 
The hays were raked at the proper time to prevent leaf shatter and baled 
August 31, 1979. 
The hays were baled simultaneously with a Vermeer Model 504F, an 
OMC (Owatonna) Model 595, and an Allis Chalmers Rota baler. The alfalfa 
hay received 2.45 inches of rain the day it was cut. The fescue-Iespedeza 
and orchardgrass-Iespedeza hay received no rain. 
Results and Discussion: 
ALFALFA HAY 
The alfalfa hay bales were weighed and core sampled for moisture and 
quality the same day the bales were made. Percent moisture, protein, and 
NDF were 17.8, 16.45, and 64.82, respectively. One Vermeer and one OMC-
made bale were stored inside and two bales from each baler were stored outside, 
individually, on discarded tires. All 12 of the Allis Chalmers Roto bales 
were stored outside on the ground. Results are summarized in table 1. 
With the very small number of bales, only limited conclusions could be 
made. Dry matter storage losses were 3 to 5 percent higher for those bales 
held over from April to mid-July. Dry matter storage losses on alfalfa hay 
were not significantly different for Vermeer, OMC, and A.C. Roto bales stored 
outside until July 15. 
1/ The authors wish to acknowledge Mr. Clovis Haubine and Mr. Mel Staubus 
who donated their time and machinery to bale our hay. 
46 
The large roll bales weathered one to three inches deep while the 
weathered layer on the A.C. Roto bales was less than one inch. The Vermeer 
bales turned brown about twelve inches out from the core and were moldy 
within six inches of the very center of the bale. The OMC bale fed in 
April did not brown or mold. This would indicate that balers making a very 
dense bale throughout should dry alfalfa hay below 18 percent moisture 
which was the moisture of the hay baled in this study. 
FESCUE-LESPEDEZA HAY 
The fescue-lespedeza hay contained more lespedeza than grass. At 
baling, percent moisture, protein, and NDF were 12.8, 13.75, and 66.56, 
respectively. Four bales each made with Vermeer and OMC balers were stored 
outside, butted end to end, on telephone poles. Nine bales made with the 
A.C. Roto baler were stored outside on the ground. Six bales were stored 
inside an open barn. Results are summarized in table 2. 
Outside storage losses were very low with only 1.8 and 4.2 percent dry 
matter loss for the Vermeer and OMC-made bales, respectively. Both the 
Vermeer and OMC bales took on moisture between the bales and there were 
still wet spots between the bales when they were weighed in mid-July. 
Since core sampling does not pick up this moisture at the very ends of 
the bales, the dry matter losses are probably low. The weathered layer 
on bales from both balers was from 1 to 3 inches. One OMC bale was 
weathered to 6 inches near the one end of the bale. The OMC-made bales 
did appear to take on more water between the bales stored in rows end-to-end. 
This could account for the slightly greater storage loss on the OMC bales. 
The A.C. Roto bales stored outside on the ground had a big 21.6 percent 
dry matter loss. It is unclear why the loss was so much higher than with 
the alfalfa hay. 
The Vermeer bales stored inside appear to have a greater dry matter 
loss than those placed outside on poles. Because of the 1 to 3-inch weathered 
layer of the outside stored bales, the dry matter losses should be greater 
outside. 
ORCHARDGRASS-LESPEDEZA HAY 
The orchardgrass-lespedeza hay was the poorest of the three hays tested 
because it contained considerable trash and weedy grasses. Percent moisture, 
protein, and NDF measured 5 days after baling, at the time of storage, were 
14.2, 9.63, and 75.52, respectively. The Vermeer and OMC-made bales were 
stored end-to-end on poles or individually on poles. Five Vermeer bales 
were stacked two bales high. Results are summarized in table 3. 
Some of the bales were fed in late March and early April. Dry matter 
storage losses were 2 to 5 percent lower April 1st compared to bales stored 
until July 15th. Bale numbers were too small to make definite conclusions. 
However, the Vermeer-made bales tended to have lower outside storage losses 
than the OMC-made bales. 
At the time of storage, a Vermeer bale and an OMC bale were noticeably 
hot. These two bales were unrolled July 15, 1980. The OMC bale was green 
to the center. The Vermeer bale unrolled to about 18 inches in diameter 
when the layers began sticking together and the hay turned from a pale g~een 
to a light brown color. The hay did not mold. 
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Five Vermeer bales were stacked two bales high. The bottom bales were 
set on end on discarded tires. The top bales were set on the rounded surface 
and butted end-to-end. The top bales had a low dry matter storage loss of 
3 percent compared to 5.9 percent for bales stored on poles. The bottom 
bales had a 2 percent greater storage loss than bales stored on poles. 
The lower storage loss of the top bales was cancelled by the greater loss 
of the bottom bales. Stacking will save storage space but top bales must 
be carefully placed end-to-end and centered over the bottom bales to prevent 
water from penetrating the bottom bales. 
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Table 1. DRY MATTER STORAGE LOSSES ON ALFALFA HAY BALES MADE WITH VERMEER, 
OMC, AND A.C. ROTO BALERS. 
Baler No. of Bale Weight Storage Method Dry Matter Storage 
Bales at Baling Loss to 
(lbs.) 4-1-80 7-14-80 
(%) (%) 
Vermeer 1 870 Barn 1.8 
Vermeer 1 1015 Outside on tires 7.9 
Vermeer 1 915 Outside on tires 10.9 
OMC 1 840 Barn 10.4 * 
OMC 1 1200 Outside on tires 2.5 
OMC 1 1270 Outside on tires 8.2 
A. C. Roto 12 44 Outside on ground 9.2 
* Holstein heifers broke into barn twice and ate part of the hay. 
Table 2. DRY MATTER STORAGE LOSSES ON FESCUE-LESPEDEZA HAY BALES MADE WITH VERMEER, 
OMC, AND A.C. ROTO BALERS. 
Baler No. of Bale Weight Storage Method Dry Matter Storage 
Bales at Baling Loss to 
(lbs. ) 4-1-80 7-16-80 
(%) (%) 
Vermeer 4 935 Outside on poles 1.8 
OMC 4 1301 Outside on poles 4.2 
A.C. Roto 9 43.5 Outside on ground 21.6 
Vermeer 2 962 Inside barn 7.1 
Vermeer 2 902 Inside barn 3.4 
OMC 1 1275 Inside barn 9.9 * 
OMC 1 1290 Inside barn 0.3 
* Holstein heifers broke into barn and ate part of the bale. 
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Table 3. 
Baler 
OMC 
Vermeer 
OMC 
Vermeer 
Vermeer 
Vermeer 
Vermeer 
DRY MATTER STORAGE LOSSES ON ORCHARDGRASS-LESPEDEZA HAY BALES MADE WITH 
VERMEER AND OMC BALERS. 
Bale Number Storage Dry Matter Storage Losses Weight of Individual End-to-end Stacked 4-1 to 7-14 
at Storage Bales Bottom Top 1980 1980. Bales Bales (%) (%) 
1420 1 X 4.4 
1090 1 X 2.8 
l365 3 X 9.8 
1015 2 X 5.9 
990 1 X 3.8 
1017 3 X 8.1 
1028 2 X 3.0 
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Introduction: 
HAY QUALITY of LARGE ROLL BALES 
S. Bell, Southwest Missouri Research Center 
F.A. Martz, Department of Dairy Husbandry, UMC 
G.B. Garner, Department of Bio-Chemistry, UMC 
Two recent reports (1,2,) have been written on dry matter storage 
and feeding losses using large roll bales. The following is an update 
on the quality losses of the forages used in those studies. 
1978 Research Report - ORCHARDGRASS-LADINO-RED CLOVER HAY 1/ 
The orchardgrass-clover hay was cut May 23, 1977 and baled with a 
New Holland Model 850 baler. The bales stored outside received 36 inches 
of rain between baling and feeding in March of 1978. Quality losses will 
vary from year to year with changes in rainfall and the depth of moisture 
penetration into the bales. Moisture penetrated 8 to 12 inches into the 
bales stored outside in this study. Results are summarized in Table 1. 
Results show that NDF (neutral detergent fiber), ADF (acid detergent 
fiber) and cellulose increase during storage even in those bales placed 
inside barns. An increase in any of these measurements indicates that the 
more soluble and digestible parts of the hay are being leached out, oxidized, 
or used up by molds and bacteria. Therefore, the higher the percentages 
of NDF, ADF, and cellulose, the lower the quality and digestibility of 
the hay. 
Protein content of the hay after 10 months storage in a barn 
decreased 3 tenths of 1 percent. The 18 percent increase in protein 
content of the weathered layer gives a false impression of increased 
quality. The palatibility, digestibility, and energy value of that 
layer is lower because the more soluble parts are leached out. 
The net energy for maintenance decreased 6.9 percent between the 
barn and the outside stored hay. If you separate off the 12-inch weathered 
layer, it was 17.2 percent lower in energy than the barn-stored hay. 
1979 Research Report - SWITCHGRASS HAY ~ 
The switchgrass hay was cut June 12, 1978 and baled with a New Holland 
Model 850 and a Hesston Model 5800 baler. The bales received 50 inches of 
rain during 13 months of storage. Quality comparisons are summarized in 
Table 2. 
1/ Storage and Feeding Losses of Large Roll Bales. S. Bell, F.A. Martz; 
Research Reports 1978, 72-77, Univ. of Missouri, SW Center 
~ Large Roll Bale Storage Losses on Switchgrass Hay. S. Bell, F.A. Martz; 
Research Reports 1979, 45-47, Univ. of Missouri, SW Center 
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The New Holland bales weathered more than the Hesston bales in this 
study (2) and this is reflected in the increased percentages of NDF, ADF, 
and cellulose. The protein content usually rises as more of the water 
soluble nutrients are weathered out of the outer layers of the bales. 
The net energy decreased the same for both the New Holland and the Hesston 
bales. 
Part of the weathering process is molds, fungi, and bacteria growing 
and eating away at the more soluble carbohydrates in the bales. The cell 
walls of these micro-organisms contain chitin, a poly-glucosamine, which 
does not appear in uninfected plant tissue. By measuring the amount of 
glucosamine (chitin) in the bales, we can estimate the amount of cell walls 
of micro-organisms present. The switchgrass hay bales were sampled at 
0-8", 8-11", and 16-24" with a Penn-State forage sampler. In Vitro dry 
matter digestibility (IVDMD) was also measured. Results are summarized 
in Table 3. 
Levels of chitin were four to six times higher in the 0-8" layer of 
the outside-stored hay compared to barn-stored hay. Digestibility decreases 
as chitin increases. 
The decrease in digestibility with increased chitin is greater in 
higher quality hays. Therefore, higher dry matter and nutritive losses 
can be expected on high quality hay bales weathered similar to lower 
quality hay bales. 
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Table 1. NDF, ADF, CELLULOSE, PROTEIN, AND NET ENERGY CHANGES ON 
ORCHARDGRASS-CLOVER HAY STORED 10 MONTHS INSIDE OR OUTSIDE. 
Quality Date Storage No. of Quality Change 
Factor Bales Percentage From Time 
Baling * 
% 
NDF 6-3-77 at baling 18 62.05 
ADF 18 38.84 
Cellulose 18 32.56 
Protein 18 12.68 
NDF 3-78 Inside 6 67.53 + 8.8 
ADF 6 39.17 + 0.8 
Cellulose 6 34.68 + 6.5 
Protein 6 12.64 - 0.3 
NE 6 .58 
NDF 3-78 Outside 14 68.96 + 11.1 
ADF 14 42.98 + 10.6 
Cellulose 14 34.69 + 6.5 
Protein 14 12.18 + 1.8 
NE 14 .54 - 6.9 
NDF 3-78 Outside 3 68.97 + 11.2 
ADF unweathered 3 42.84 + 10.3 
Cellulose core 3 35.89 + 10.2 
Protein 3 13.69 + 8.0 
NE 3 .54 - 6.9 
NDF 3-78 Outside 4 79.29 + 27.8 
ADF weathered 4 48.89 + 25.9 
Cellulose layer 4 37.40 + 14.9 
Protein 4 14.96 + 18.0 
NE 4 .48 - 17.2 
* 
Changes in Net Energy for maintenance compared to the inside stored hay. 
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Table 2. NDF, ADF, CELLULOSE, AND PROTEIN OF SWITCHGRASS HAY AFTER 
13 MONTHS STORAGE INSIDE OR OUTSIDE. 
Quality Barn Outside Decrease Outside Decrease 
Stored Stored or Increase Stored or Increase 
Hesston over Barn New Holland over Barn 
Stored Stored 
% % 
No. of Bales 6 6 6 
NDF 76.67 78.99 + 3.0 80.95 + 5.6 
ADF 41. 39 42.74 + 3.3 43.08 + 4.1 
Cellulose 36.15 39.06 + 8.0 40.04 + 10.8 
Protein 9.79 12.12 +23.8 11.45 + 17.0 
NE Maint. .45 .41 - 8.9 .41 8.9 
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Table 3. CHITIN AND IVDMD OF SWITCHGRASS HAY AT 3 DEPTHS IN HESSTON AND 
NEW HOLLAND LARGE ROLL BALES STORED INSIDE AND OUTSIDE. 
Baler Storage Sample No. of Chitin No. of IVDMD 
Depth Bales pg/gm Bales 
Hesston Outside 0-8 " 9 388.6 4 46.02 
Hesston Outside 8-16" 9 115.56 2 46.18 
Hesston Outside 16-24" 9 95.52 3 49.08 
Hesston Barn 0-8 " 3 76.73 
Hesston Barn 8-16" 3 67.62 
Hesston Barn 16-24 " 3 79.78 
Hesston Barn 0-24" 1 80.85 
New Holland Outside 0-8 " 9 494.51 5 44.23 
New Holland Outside 8-16" 9 169.31 3 46.99 
New Holland Outside 16-24 " 9 105.81 
New Holland Barn 0-8 " 1 96.5 1 47.30 
New Holland Barn 8-16" 1 83.5 
New Holland Barn 16-24 " 1 82.15 
New Holland Barn 0-24" 3 94.85 
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FACTORS AFFECTING REPRODUCTIVE PERFO~1ANCE IN 
BEEF COW 3ERDS 
M.F. Smith 
Department of Animal Science 
University of Missouri - Columbia 
The objective of this study was to determine some of 
the factors affecting reproductive performance in beef cow 
herds. 
Two hundred forty Hereford cows were used to determine 
the affect of postpartum interval length on pregnancy rate. 
At the end of a 180 day breeding season 88% of the cows calving 
prior to the start of breeding were pregnant compared to 60% 
of the cows calving after the start of breeding. These data 
indicate that early calving cows have increased reproductive 
performance. 
Approximately 120 Hereford and 180 Santa Gertrudis first 
calf cows were used to evaluate the effect of cow body condition 
on pregnancy rate. The cows were assigned a body condition 
score of 1 to 9 at calving indicating the poorest to best body 
condition respectively. Although the Santa Gertrudis cows 
maintained their body weight during the breeding season, 
the Hereford cows lost weight. The Santa Gertrudis cows 
assigned body condition scores of 4, 5, 6 and 7, had pregnancy 
rates of 24, 51, 69, and 87% respectively after 60 days of 
breeding (P£ .01). Pregnancy rates in Hereford cows assigned 
body condition scores of 4, 5, and 6 were 0, 8, and 90% 
respectively after 120 days of breeding. 
We conclude that poor body condition at calving and 
late calving cows are two factors resulting in poor reproductive 
performance in beef cow herds. 
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SUMMARY OF A 3 YEAR (1977-1980) FESCUE 
FOOT TOXICITY TRIAL AT SOUTHWEST CENTER 
George B. Garner and Creighton N. Cornell, Biochemistry Department, UMC; Stan 
Bell, Southwest Center and Shelly G. Yates, Northern Regional Research Lab-
oratory, USDA, SEA, AR, Peoria, IL 
Abstract: Five varieties of tall fescue, Ky-3l, Kenhy, Mo-96, 
Kenmont and Fawn, were winter grazed by steers to evaluate their 
relative fescue foot toxicity potential. The above order of vari-
eties is reflective of relative toxicity (combined 3 years data). 
Ky-3l was most toxic in two of the three grazing experiments, while 
Fawn was consistently least toxic. Average daily gain in these win-
ter trials during the three year period was highly variable due to 
seasonal differences. There did not appear to be a relationship be-
tween gain and relative toxicity. Only one steer developed severe 
enough symptoms to warrent removal from the experiment. This grazing 
study and results of our extract infusion studies in cattle at Columbia 
indicate that new varieties Mo-96 and Kenhy have the potential to 
cause fescue foot. 
The objectives of this study were two fold: 1) to determine, under 
winter grazing conditions, the relative fescue foot potential of two new 
fescue varieties, Mo-96 and Kenhy, as compared to Ky-3l, Kenmont and Fawn; 
and 2) to produce toxic tall fescue fall regrowth for extraction and chemi-
cal studies to be conducted at Columbia and the Northern Regional Research 
Center, Peoria, IL. 
It should be pointed out that we too were subject to unpredictable 
weather and modified experiments each year accordingly. We feel the 1977-
78 data is best in terms of our research objectives, but the other two 
years in which we encountered great difficulty in following the research 
design are probably more indicative of what the farmer may experience from 
year to year when using these varieties under Missouri's variable winter con-
ditions. The general design of the 3 year trial was as follows: 
1. Three 1 acre pasture replications had been established previously 
for each variety tested. A hay crop would be removed from each 
in late May and early July. 
2. At least 150 Ib of actual N, as ammonium nitrate, would be applied 
in late August to early September. Actual amount applied is re-
ported for each year in the appropriate table. 
3. Grazing would commence about January I each year after dry matter 
availability had been determined and 200-250 lb of forage had been 
removed for making a chemical separation of fescue foot toxin. 
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1977 
4. Steers would be purchased locally and acclimated to the new 
surroundings during late November to early December. They would 
be fed hay plus supplement before being randomly assigned to a 
pasture. 
5. The tail tip, ears and coronary bands of each steer would be in-
spected for signs of previous fescue foot involvement. Following 
an overnight shrink, each steer would be weighed before being 
placed on pasture. 
6. Repeated observations of each animal would be made to detect any 
signs of fescue foot over the period of the experiment. 
7. A shrunken weight would be taken every 28 days or when practical 
during inclement weather. 
8. At the end of the experiment, a final shrunken weight would be 
taken and careful examination in the chute for tail tip, ear and 
coronary band changes would be made. 
9. Daily observations and chute observations would be scored, using 
the following point assignment: 
Points 
1 
2 
3 
4 
5 
Symptoms in Rear Limbs and Tail 
Knuckling in one foot 
Knuckling in both feet or swelling in 
one foot or tail tip necrosis 
Swelling in both feet or lameness in one foot 
Lameness in both feet or coronary band 
lesion(s) on one foot 
Coronary band lesion(s) on both feet 
Maintenance fertilizer (75-50-50) was applied in early spring. Hay 
was cut on May 10-15 and again in early July. Stubble was fertilized in 
August. Ample rains and a good fall growing season supported a growth of 
nearly 2 tons DM/Acre. Varietal yield differences were small. See Table 1. 
Steers had free choice mineral but no supplement was fed during the 
trial, except hay of the same variety when snow storms occurred. Each animal 
was offered 76 lb of hay total during the trial (January 4 through 
April 6, 1978), 40 days of which there was snow cover. Because of the differ-
ence in grass available, weight measurements were not reported during the 
March 1 through April 6 period, but observations for fescue foot were continued. 
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Table L Fescue foot potential comparison of fescue varieties (1977-78). 
mf Available 55 Day 3/ Fescue Foot Score -
Number at Start of Average Daily Pasture Chute 
Variety of Animals Trial (lb) 1./ Gain (lb) '!:../ Observations Observations 
Ky-3l 12 !!...! 4012 0.347 205 54 
Kenhy 12 3644 0.550 193 49 
Ho-96 12 3835 0.667 121 36 
Kenmont 12 4000 0.430 70 46 
Fawn 12 3835 0.377 19 30 
!/ One hundred-fifty pounds of N, as ammonium nitrate, were applied/acre in late August, 
1977. There were 13.86 inches of rainfall between September 1 and November 30, 1977. 
Data represent an average of 3 replications. 
1/ Trial was conducted from January 4 through Harch 1, 1978. 
~/ Trial was conducted from January 4 through April 6, 1978. 
made on 32 days, chute observations on Harch 1 and at end 
numerical evaluation of relative severity. 
Pasture observations were 
of trial. These data are a 
~/ One animal crippled-removed just prior to Harch 1 weigh day. 
0) 
0 
Table 2. Fescue foot potential comparison of fescue varieties (1978-79). 
DM Available 52 Day 3/ Fescue Foot Score-
Number at Start of Average Daily Pasture Chute 
Variety of Animals Trial (lb) 1./ Gain (lb) 2:../ Observations Observations 
Ky-31 9 if) 1307 i/ 0.14 133 0 
Kenhy 12 1252 0.29 118 0 
Mo-96 12 1164 0.28 124 2 
Kenmont 12 1434 0.16 128 0 
Fawn 12 1116 i/ 0.32 77 4 
1/ One hundred-ninety pounds of N, as ammonium nitrate, were applied/acre in late August, 
1978. There were 10.56 inches of rainfall between September 1 and November 30, 1978. 
Data represent an average of 3 replications. 
1/ Trial was initiated on January 26, 1979, but due to weather conditions animals were 
removed on January 30, and fed hay. Trial re-initiated on February 15 through .March 20, 
1979. Data include pasture gain plus gain when all were fed hay during adverse weather. 
1/ Trial was conducted from February 15 through March 20, 1979. Pasture observations were 
made on 13 days, chute observations at end of trial. These data are numerical evaluation 
of relative severity. 
~/ Only 3 animals grazed on each replication due to harvesting of hay for extraction and use 
in toxicity studies at Columbia. 
i/ Average of 2 replications only. 
0) 
....... 
Table 3. Fescue foot potential comparison of fescue varieties (1979-80). 
DM Available 28 Day Fescue Foot Score 1/ 
Number at Start of Average Daily Pasture Chute 
Variety of Animals Trial (lb) 1./ Gain (lb) 2:./ Observations Observations 
Ky-3l 12 3767 1.03 130 17 
Kenhy 11 3333 0.98 89 2 
Mo-96 12 3167 1.15 135 9 
Kenmont 12 3967 1.00 157 8 
Fawn 8 !!./ 1967 i/ 1.41 i/ 48 2 
:l/ Two hundred-seventy pounds of N, as ammonium nitrate, were applied/acre in late August, 
1979. There were 9.32 inches of rainfall between September 1 and November 30, 1979. Two 
inches of supplemental water were supplied by irrigation during this same period. Data 
represent an average "of 3 replications. 
~/ Trial was conducted from December 28, 1979 through January 25, 1980. 
1/ Trial was conducted from December 28, 1979 through February 12, 1980. Pasture observations 
were made on 18 days, chute observations at end of trial. These data are a numerical 
evaluation of relative severity. 
i/ Reduced carrying capacity resulted from grazing of Fawn pastures in August, while others 
were stockpiled from May 22, 1979. Average daily gain cannot be compared to that of the 
other 4 varieties because of management imposed. 
1978 
Maintenance fertilizer (0-50-50) was applied in early spring. Hay was 
cut in mid May and again in early July. Stubble was fertilized in August. 
Rainfall was ample but distribution poor and growth of all varieties was re-
duced to about 0.5 ton DM/Acre. 
The steers were not placed on pasture until January 26, 1979 due to 
snow cover. They were removed January 30 when another storm produced ice 
and additional snow, making grazing impossible. From January 30 until Febru-
ary 15, 1979 the animals were group-fed switchgrass hay with free choice min-
eral supplement. Data were collected from February 15 through March 20, 1979 
and are summarized in Table 2. 
1979 
Maintenance fertilizer (0-50-50) was applied in early spring. Hay was 
cut in mid May. No second cutting was taken in July, so growth was allowed 
to accumulate from May 22. All pastures were top dressed in late August and 
received two inches of supplemental water via irrigation between September 1 
and November 30, 1979. Fawn pastures were grazed in August due to pasture 
needs of the center, resulting in a grass supply less than that of the other 
varieties. Note the average daily gain differences. Because of the differ-
ence in grass availability, weight measurements were reported only during the 
period December 28, 1979 through January 25, 1980. Observations for fescue 
foot were continued through February 12, 1980. The data are summarized in 
Table 3. 
During the adjustment period, prior to the allotment of steers to pas-
tures, all received medication for a respiratory disease. After allotment to 
pastures, a few animals were again treated indiVidually when signs of res-
piratory problems recurred. 
Table 4. Summary of fescue foot potential comparisons of fescue varieties 
(1977-80) 1/ 
Year of Observation 
Variety 1977-78 1978-79 1979-80 Total 
Ky-3l 259 177 1/ 147 583 
Kenhy 242 118 99 1/ 459 
Mo-96 157 126 144 427 
Kenmont 116 128 165 409 
Fawn 49 81 75 1/ 205 
Each value represents the sum of pasture and chute observations. 
Values normalized to represent 12 animals/variety/year. 
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Conclusions: A summary of fescue foot potential comparisons of five fescue 
varieties is given in Table 4. The most consistant findings in this three year 
study were that Fawn was least toxic, while Kenhy, Mo-96 and Kenmont were inter-
mediate in toxicity when compared with Ky-31. Ky-31 was most toxic in two of 
the three years and was also most toxic based on the total score for the three 
years. 
Dry matter available as fall regrowth and average daily gain of the 
steers by fescue variety was determined primarily for interpertation of the 
fescue foot data and not as an animal production/Acre test. While the 
data are interesting for comparative purposes, it must be remembered that 
these experiments were conducted to measure fescue foot potential and not to 
optimize gain. 
We will now conduct similar experiments at Columbia, where Ky-3l, Kenhy, 
Mo-96 and Fawn pastures have been established on the University's South Farm. 
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INSECT MANAGEMENl IN FORAGES 
Rick L. Brandenburg, State Field Testing Specialist 
Department of Entomology, 
University of Missouri 
The number one concern in insect control on forages is alfalfa. Insects can 
do a great deal of damage to this crop with the number one pest being the alfalfa 
weevil. When evaluating insect damage to alfalfa, there are two factors to con-
sider: quantity and quality. Insects can affect both. 
When leaves are consumed and/or feeding reduces stand vigor, there is a 
decrease in quantity and often times quality. Some insects, such as the potato 
leafhopper, don't consume plant parts, but the feeding of this pest reduces the 
protein content of the plant and thus reduces its quality. 
Our program at the University of Missouri is presently directed toward insect 
management in alfalfa. A considerable amount of time is spent evaluating recom-
mended pesticides on alfalfa. These tests reveal which pesticides work best under 
Missouri farm conditions and allow us to evaluate the overall impact of the pesti-
cide, i.e. effect on beneficial insects, residual effects, etc. 
In addition this information is used in conjunction with pesticide and appli-
cation costs along with hay crop value to establish economic thresholds for various 
insect pests. These economic thresholds tell the grower when to spray to achieve 
the most effective balance of insect control, crop yield and profit margin. 
Additional work is underway investigating the potential of many of our bene-
ficial organisms and their effectiveness in suppressing alfalfa pests. Often times 
we do very little to preserve these natural enemies in our agricultural systems. 
In the near future a computerized weather base program will provide more 
accurate prediction of when various pests will attack alfalfa. Winter egg surveys 
allow us to monitor alfalfa weevil populations throughout the ~tate and determine 
which areas appear susceptible to heavy infestations in the spring. 
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BLUEBERRY PERFOID1ANCE EVALUATION 
Jerry M. Williams and Arthur E. Gaus 
Department of Horticulture, UMC 
and 
Dan Wooley 
Southwest Missouri Center 
Abstract: In the third growing season, highbush blueberry 
plants continued to show good progress with the exception of 
'Bluetta' and 'Coville'. Many of the bushes were allowed to 
set fruit and yield data was collected. Of the varieties 
harvested, 'Blueray' had the greatest weight per berry. The 
variability between varieties in yield is probably more a 
result of bird damage than of true varietal differences. 
Data continues to be collected on the experimental blueberry planting 
established in April, 1979 at the Southwest Missouri Center. Included in 
the replicated plot are 4 varieties (' Bluecrop', 'Collins', 'Coville', 
'Bluetta') with 6 replications of 4 plants per replication. In addition, 
4 plants each of 'Blueray' and 'Earliblue' were planted along with the 
replicated plants, while 4 plants each of 'Elliot' and 'Lateblue' were 
planted one year later in April, 1980. 
Superimposed over the varieties are two trickle irrigation tests with 
half of the rows having lateral lines with 1 foot emitter spacings and the 
other half having lateral lines with 4 feet emitter spacings. The flow 
rate for both spacings are 1 gallon per hour, per emitter with water being 
dispensed for 1 hour each day. 
The effects of martin bird nesting on protection of blueberry fruits 
from bird damage is being studied using two martin birdhouses constructed at 
opposite ends of the planting. Although martins were present early in the 
season and exhibited intense territoriality by routing hawks from the houses, 
they had vacated the area at the time of harvest. Therefore, it is yet to 
be ascertained whether they will protect blueberry plantings from destructive 
birds. 
Since establishment of the plot, all of the varieties have performed 
reasonably well except for 'Bluetta' and 'Coville' which have experienced 
a mortality rate of 42% and 29%, respectively. None of the other varieties 
have suffered a mortality. None of the bushes were allowed to set fruit in 
1979 and 1980. The more vigorous bushes of each variety were fruited in 
Spring 1981. The rows were fertilized twice during the season at 3 Ibs. of 
ammonium sulphate per 100 square feet of row. Flowering and yield data are 
described in Table 1. 
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Table 1. Blueberry Yield Data at Southwest Center - 1981. 
Variety 
Bluecrop 
Blueray 
Bluetta 
Collins 
Coville 
Earliblue 
Date 
Flowering 
4/12 
4/13 
4/8 
4/10 
4/21 
4/7 
Elliot 4/28 
Lateblue 4/15 
Date 
1st. 
pick 
6/26 
6/15 
6/9 
6/16 
6/30 
6/11 
No. 
Bushes 
Harvested 
19/24 
4/4 
8/24 
22/24 
5/24 
3/4 
Av. Lbs.* 
Per Bush 
.18** 
.80 
.96 
.61 
.20 
.71 
Lb. 
Count 
281 
193 
335 
281 
252 
360 
* 
** 
Total yield subject to underweight because of bird damage. 
Substantial loss to birds. 
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GRAPE VARIETY PERFORMANCE TESTING 
Southwest Missouri Center, Mt. Vernon 
Arthur E. Gaus, Jerry Williams 
Department of Horticulture, UMC 
and 
Dan Wooley 
Southwest Missouri Center 
Abstract: Second year training entailed completing estab-
lishment of the cordon along top wire and shoot positioning 
laterals to a vertical position. Winter (1980-81) training 
entailed pruning to spur/bud numbers per plant varying from 
12 to 18 buds ( 8 x 10 ft. spacing). All non-count buds and 
secondary and tertiary shoots were removed. Where spur 
spacing exceeded 12 inches along the cordon an additional shoot 
was permitted to grow, but not fruit. Bloom dates were 
established for the 1981 season. 
The second year of training of thirty-five varieties of General 
Use, Seedless, Table and Wine grapes was accomplished. The vines 
were trained to the single cordon system, with lateral shoots positioned 
vertically. 
Pruning methods for the first crop year (3rd leaf), were an attempt 
to establish parameters for crop load per plant. An unknown factor in 
pruning to the cordon, shoot positioned system is how large will the 
clusters be under maximum exposure of the shoot to sunlight. The follow-
ing spur/bud count was effected for each plant per replication: 6 spurs 
with 2 buds; 6 spurs with 3 buds; and 8 spurs with 2 buds. Fruit will be 
harvested and weighed from each treatment. 
All non-count shoots (buds) were removed from the vines. Many 
of the French hybrids push out secondary and even tertiary buds (shoots) 
from the count buds. These were also removed. In situations where the 
distance between spurs exceeded 12 inches, one additional shoot was 
permitted to grow, but clusters removed. 
Shoots from all count buds were shoot positioned to a vertical 
position. Positioning began about full bloom and continued several times 
throughout the season. 
Bloom date of the 35 varieties was recorded and is summarized in 
Table 1. 
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Table 1. Bloom dates of 35 grape varieties, 1981. 
First Bloom Full Bloom Days from 
(5%) (100%) First to Full Bloom 
General Use Grapes 
Catawba May 26 June 5 10 
Concord May 15 May 27 12 
Niagara May 13 May 21 8 
Seedless Grapes 
Canadice 
Glenora 
Himrod May 20 June 1 12 
Lakemont May 17 June 2 16 
NY 47-616 May 13 May 25 12 
Pinky (Suffolk Red) May 21 June 1 11 
Romulus May 26 June 5 10 
Suffolk Red May 21 June 1 11 
Venus 
Table GraEes 
Alden May 13 May 25 12 
Alwood May 13 May 25 12 
Monticello May 18 May 28 10 
Steubin May 15 May 27 12 
Vinered May 15 May 25 10 
Yates May 26 June 5 10 
Wine GraEes 
Blue Eye May 11 May 25 14 
Cayuga White May 15 May 25 10 
Chambourcin May 18 May 28 10 
Chancellor May 13 May 22 9 
Norton (Cynthiana) 
De Chaunac May 13 May 20 7 
GW 5 May 15 May 28 13 
GW 7 
J. S. 23-416 May 20 May 28 8 
Missouri Riesling May 26 June 5 10 
Seyval Blanc May 20 June 2 13 
S-V 5-274 May 13 May 22 9 
S-V 23-512 May 13 May 20 7 
Vidal Blanc May 18 June 2 15 
Vignoles May 22 June 2 11 
Villard Blanc May 15 May 27 12 
Villard Noir May 13 May 21 8 
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TOMATO RESEARCH - 1980 
Dan Wooley and Victor Lambeth 
Department of Horticulture 
Abstract: ~dverse weather especially record-setting high temperatures 
that reduced fruit set and limited yields to about 36% those of 1979 
was responsible for the poor performance record in 1980. Forty-two 
cultivars and breeding lines representing a wide range of usage were 
evaluated and some differences in heat tolerance were noted for 
further study. 
The 1980 tomato research plantings at the Southwest Center were markedly 
influenced by temperature, from the first few frosty mornings after planting 
to the hot days of June, July and August. Last frost occurred on May 9, 1980, 
two days after the tomatoes were transplanted. Protection was provided by 
covering the plants, and only slight injury resulted. Of the 84 days from 
June 21 to segtember 13, 82 days had temperatures over 90oF, and 24 of those 
days were 100 F or hotter. These hot temperatures greatly reduced fruit set. 
Forty-two cultivars were included in the trials. These ranged in purpose 
from large-fruited cultivars for home gardens, small salad types, commercial 
paste kinds, and wild Peruvian tomatoes. Some cultivars were apparently less 
affected by the heat than others. All cultivars were watered by trickle 
irrigation and received the same fertilization. 
Yields (Table 1) ranged from 4 tons per acre to 34.4 tons per acre, and 
the top three cultivars yielded 10 tons per acre more than the next highest 
cultivar. In comparison with 1979 yields, only one cultivar, Red Pak, produced 
as much in 1980 as in 1979. The remaining yields were as much as eight times 
more in 1979 than in 1980. Table 2 compares those cultivars planted in both 
1979 and 1980. 
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Table 1. Southwest center Tomato Yields - 1980 
Fruit Fruit 
Yield Size Yield Size 
Cultivar Tons Per Acre Ounces Cultivar Tons Per Acre Ounces 
Red Pak 35.4 9 Surprise VF 15.9 7 
38-Y-I09 34.2 9~ 36- St-8 15.S 7 
P30S5 34 5 Showme 15.3 9 
Floramerica 24.2 9 Pink Delight 15.3 7 
P3045A 24 S Pole King 15 7 
39-Y-90 23 . 7 S Red Heart 13.7 10 
38-Y-S5 23.2 4 Puffy 13.2 6 
39-Y-36 22.7 6 Supers teak Hy. 12.4 9 
P3054 21.5 2 38-Y-13A 12.1 3 
Jetstar 21 9 33-Y-18 11.8 6 
Rutgers 20.6 3 Supreme 11.7 9 
39-Y-31A 20.4 5 Big Boy 9.9 10 
38-Y-I08 19.8 4 Freedom 9 6 
Pink Gourmet 19.3 13 Stone 7.6 5 
36-St-30 18 10 Golden Sunray 6.5 of> 
Main Pak lS 8 Pink Savor 5 O.S 
33-St-3 VFN 17.1 8 Tiger 4.8 5 
Traveler 76 17 7 Husk Tomato 4 1 
Better Boy VFN 16.7 10 A160 
Avalanche 16.7 8 PI 379013 
Castle Hy 105 16.5 6 PI 379016 
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Table 2. Comparison of Total Yields 1979 - 1980. 
Tons/Acre %-
Cultivar 1980 1979 1980/1979 
Red Pak 35.4 35.5 99.7 
Floramerica 24.2 53.8 45 
Jetstar 21.0 43.0 49 
Rutgers 20.6 37.1 55 
Pink Gourmet 19.3 45.6 42 
Mo. 36-St-30 18.0 44.2 41 
Mo. 33-St-3 VFN 17 .1 53.7 32 
Traveler 76 17 .0 41.1 41 
Better Boy VFN 16.7 48.4 35 
Avalanche 16.7 52.0 32 
Castle Hy. 105 16.5 51.1 32 
Surprise VF 15.9 42.7 37 
Showme 15.3 45.2 33 
Pink Delight 15.3 34.5 44 
Red Heart 13.7 48.6 28 
Puffy 13.2 47.3 28 
Supersteak Hy. 12.4 50.6 24 
Supreme 11. 7 50.8 23 
Big Boy 9.9 51.2 19 
Stone 7.6 34.1 22 
Golden Sunray 6.5 36.3 17 
Pink Savor 5.0 42.2 11 
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EVALUATION OF TALL FESCUE AND KENTUCKY BLUEGRASS 
CULTIVARS FOR LAWN TURF 
John H. Dunn 
Department of Horticulture 
David A. SIeper 
Department of Agronomy 
Tall fescue evaluation at Columbia includes progeny of 
selections made during the 1970's. Plots are mowed 1-2 times/ 
week at 3 inches with a rotary mower. A total of 3 to 4 Ib N/ 
1,000 sq ft is applied during March, June, September and October. 
Plots are not irrigated. 
Several of the newer tall fescue cultivars and experi-
mentals showed good quality which was equal to or better than 
that of Kentucky 31 during summer; 1979 (Table 1). Kentucky 
31 showed an advantage over most entries in late July during 
the first interval of heat and drought stress. 
Tall fescue plots in southwest Missouri receive only 
2 Ib N/l,OOO sq ft/yr and occasional mowing at 3 inches. 
Quality of plots in this environment is shown in Table 2. 
Breeding goals for 1980-83 continue to emphasize develop-
ment of tall fescue with low leaf area expansion rates. Seed 
of experimentals from this group will be harvested during the 
summer and planted in small, replicated plots near Columbia for 
evaluation under turf culture. Two Missouri selections are 
currently being evaluated in Oregon for seed production. Breed-
ing and evaluation of tall fescue continues at 8 locations in 
Missouri. 
Sixty varieties of the Northeast-Midwest Regional Kentucky 
Bluegrass Study were seeded at Southwest Center in early Sep-
tember, 1972. Plots are 4 x 6 ft and are replicated 3 times. 
The test receives a yearly total of 2 Ib N/l,OOO sq ft applied 
in March and September. Plots are mowed 1 to 2 times per week 
at 2~ inches. Plots are not irrigated. Quality of cultivars 
was generally poor during 1979 and most have been heavily in-
fested with Fusarium spp. and/or Rhi:z o"c"t"oni a spp. during the 
past four years. The only plots showing fair (acceptable) 
quality in summer were Fylking-Biljart (bluegrass-fine fescue) 
mixes which are now almost 100% Biljart (Table 3). 
The same group of Kentucky bluegrass varieties is under 
evaluation at Columbia. Maintenance is more intense compared 
to the test in southwest Missouri. Irrigation is applied as 
needed. Plots receive 3 to 4 Ib N/l,OOO sq ft per year and mow-
ing is done with a reel mower. Quality of these entries has been 
consistently higher than those in southwest Missouri ~with several 
cultivars showing good to excellent quality during summers. Sum-
marization of results for this study is not complete. 
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Table 1. Quality (9=best) of tall fescue varieties and experimental selections 
from late spring to late summer, 1979. Columbia. * 
Variety 
Mo. PCTB 
Rebel 
NJ T-l 
Mo. H-l 
Ky.5661-321 
-.-J Ky. 31 
w 
NK 5-27 
Kenmont 
Mo. H-2 
NK-5-30 
Gl-307 
Mo. 96 
Kenhy 
Mo. V-II 
Mo. Surprise 
5/19 
7.5 ab 
8.2 a 
6/15 
8.3 a 
7.7 abc 
8.2 a 8.0 ab 
6.7 bed 6.7 be 
7.0 be 7.0 abe 
6.7 bed 7.7 abc 
7.2 abc 6.7 be 
6.7 bed 7.3 abc 
6.7 bed 7.7 abc 
6.8 be 6.3 e 
6.7 bed 7.7 abc 
6.3 ed 7.0 abe 
6.3 cd 6.7 be 
6.7 bed 7.3 abe 
5.7 d 6.7 be 
7/9 
7.7 ab 
8.0 a 
7.5 abe 
6.8 a-d 
7.2 a-d 
6.8 a-d 
7.5 abc 
7.3 abc 
7.0 a-d 
6.5 bed 
6.3 ed 
6.8 a-d 
6.7 bed 
7.0 a-d 
6.3 cd 
7/23 
4.7 a-e 
4.7 a-e 
4.0 cde 
6.0 a 
5.7 ab 
6.0 a 
5.3 abe 
4.7 a-e 
5.7 ab 
4.7 a-e 
4.3 b-e 
4.0 ede 
4.7 a-e 
3.3 e 
5.0 a-d 
8/2 
6.0 a 
5.7 ab 
5.8 ab 
6.0 a 
5.8 ab 
5.5 abc 
5.5 abe 
5.5 abc 
5.5 abe 
5.7 ab 
5.5 abc 
5.3 abe 
5.2 be 
5.2 be 
4.8 e 
8/17 
6.2 ab 
6.3 a 
5.8 abe 
5.8 abe 
5.7 abe 
5.2 e 
5.5 abe 
5.3 be 
5.2 e 
5.8 abe 
5.3 be 
5.2 e 
5.2 e 
5.5 abc 
5.0 e 
9/4 
6.0 ab 
6.2 a 
6.0 ab 
6.2 a 
5.7 abe 
5.8 abe 
5.5 be 
5.8 abe 
5.5 be 
5.8 abe 
5.5 be 
5.5 be 
5.5 be 
5.7 abc 
5.3 c 
* Numbers followed by the same letter are not significantly different according to 
Duncan's Multiple Range test. 
9/24 
5.3 a 
4.8 ab 
5.2 ab 
5.0 ab 
4.7 ab 
4.3 ab 
4.5 ab 
4.7 ab 
4.0 ab 
5.0 ab 
4.7 ab 
4.7 ab 
4.7 ab 
3.7 b 
4.2 ab 
Average 
6.5 a 
6.4 a 
6.3 ab 
6.2 abc 
6.1 abe 
6.0 a-d 
6.0 a-e 
5.9 a-e 
5.9 a-e 
5.8 a-e 
5.8 b-e 
5.6 cde 
5.6 ede 
5.5 cde 
5.4 de 
'-l 
~ 
Table 2. Quality (9=best) of tall fescue varieties and experimental 
selections from late spring to early fall, 1979. Southwest 
Center. * 
Entry 6/14 7/19 8/15 10/18 Average 
Ky.5661-321 6.2 ab 7.3 6.0 ab 5.0 a 6.1 a 
NK 5-30 6.8 a 5.7 cd 6.3 a 5.0 a 6.0 ab 
Gl-307 5.8 ab 6.7 abc 6.0 ab 4.7 ab 5.8 ab 
Ky. 31 5.9 be 5.9 cd 6.1 a 4.9 a 5.7 ab 
Mo. H-2 5.7 be 6.3 a-d 5.8 abc 4.7 ab 5.6 abc 
Rebel 5.2 c 7.0 ab 5.8 abc 4.3 ab 5.6 abc 
Mo. H-l 5.3 be 6.3 a-d 5.5 bed 4.7 ab 5.5 bed 
NJ T-l 5.5 be 5.7 cd 5.8 abc 4.7 ab 5.4 bed 
Mo. PCTB 5.2 c 6.0 bed 5.3 cd 5.0 a 5.4 bed 
NK 5-27 5.7 be 5.5 d 5.8 abc 4.5 ab 5.4 bcd 
Kenmont 5.5 bc 5.6 cd 5.3 cd 4.0 b 5.1 cd 
Mo. 96 5.2 c 5.3 d 5.5 bed 4.3 ab 5.1 cd 
Kenhy 5.2 c 5.3 d 5.2 d 4.0 b 4.9 d 
* Numbers followed by the same letter are not significantly different according to 
Duncan's Multiple Range test. 
Table 3. Average quality (9=best) of 1972 Regional Test Kentucky 
bluegrass varieties and experimentals, mid-June to early 
September, 1979, South'V-lest Center. 
Fylking + Biljart 5.2 Parade 3.6 KI-158 3.3 
KI-157 4.2 Nugget + Park 3.6 Entopper 3.3 
Park 4.2 Baron 3.5 Merion + Baron 3.3 
Adelphi + Nugget 4.0 KI-187 3.5 Nugget + Glade 3.3 
Ram I 4.0 Merion + Penns tar 3.5 Fylking + Jamestown 3.3 
Fylking 3.8 NJP-59 3.4 Plush 3.3 
NJP-154 3.8 Delft 3.4 BA 61-91 3.2 
Sodco 3.8 Nugget + Pennstar 3.4 Cheri 3.2 
Merion + Kenblue 3.8 Vantage + Victa 3.4 Fylking + Pennfine 3.2 
Windsor 3.7 NJP-143 3.4 Touchdown 3.2 
Monopoly 3.7 Nugget 3.3 KI-131 3.2 
KI-143 3.7 Victa 3.3 Rugby 3.1 
Kenblue 3.6 Bonnieblue 3.3 Glade 3.1 
KI-132 3.6 Galaxy 3.3 BA 62-55 3.1 
Merion 3.6 Enoble 3.3 KI-138 3.1 
Pennstar 3.6 KI-133 3.3 Enita 3.1 
Fylking + PennI awn 3.6 Vantage 3.3 Brunswick + P-59 3.1 
Blend 38 3.6 Sydsport 3.3 Enmundi 2.9 
Brunswick 3.6 !-1aj estic 3.3 NJP-140 2.9 
Adelphi 3.6 Geronimo 3.3 Campina 2.9 
Note: Blends of Kentucky bluegrass and Fescue have reverted to almost 
100% fescue; blends of Kentucky bluegrass and perennial ryegrass 
are still mixed. 
75 
WALNUT MULTI-CROP DEMONSTRATION 
John P. Slusher, Extension Forester 
School of Forestry, Fisheries and Wildlife 
Abstract: Black walnut trees from 10 different seed sources 
were planted in four rows on a spacing of 12.5 feet in the 
rows with the rows 30 feet apart. A total of 160 trees were 
planted in the spring of 1975. Fescue grass is grown between 
the trees. Chemicals were used the first 3 growing seasons 
to control the fescue competition in the immediate vicinity 
of the trees. Hay crops are taken from the area each year. 
Corrective work and pruning were begun on two of the four 
rows in 1980. 
The purpose of the demonstration is to show the concept 
of multi-cropping walnut trees and grass for production of 
hay, walnuts and wood products. It will demonstrate the 
effects of grass on tree crops and trees on grass crops. 
Also demonstrated will be management techniques and the im-
pacts of genetics on tree growth. 
Missouri is a leading state in the production of black walnut 
wood and nut products. Much of this production has come from pasture 
and row-crop cituations. With increasing demands for walnut and decreas-
ing supplies, black walnut values have risen and offer opportunities for 
supplemental farm income. Management systems are being developed to 
allow management of walnut trees in conjunction with other cropping sys-
tems. 
In a cooperative project, the Hammons Walnut Products Company of 
Stockton, the Forestry Division of the Missouri Department of Conserva-
tion, and the University of Missouri School of Forestry, Fisheries and 
Wildlife established a 160-tree demonstration planting, in fescue pasture, 
on the Southwest Missouri Center in the spring of 1975. 
The planting was made with tree rows spaced 35 feet apart and with 
the trees 12.5 feet apart within the row. This spacing allows some future 
selectivity among trees but allows haying or future grazing betwee~ the 
rows. 
Genetically superior walnut seed sources were used, chemical weed 
and grass control was applied around the seedlings, and a fescue hay crop 
is periodically removed from the demonstration area. 
In addition to the demonstration value of the project, the area 
will serve to provide data aQout the compatibility of walnut and fescue 
and on the survival and growth of the superior seed sources. Because 
soils on the site do not have sufficient depth for long term walnut 
growth and production the demonstration will be terminated after cul-
tural practices have been demonstrated. 
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In spite of a very dry period during the summer and moderate defoli-
ation by grasshoppers, survival on the plantation at the end of the first 
growing season was 96 percent. 
On April 25th, 1976 (second growing season) a killing frost destroyed 
most of the leaves on all the seedlings. The trees made a good recovery 
and at the end of the second growing season the plantation still had 87 per-
cent of its trees surviving. As a result of the freeze many multiple stems 
occurred and the need for corrective pruning developed. Also, some evidence 
of saprophytic fungi has appeared on the stems of some of the walnut seed-
lings. 
Chemical weed control was applied around the seedlings in late April, 
1977 (third growing season). The plot was also fertilized in March. Hay 
cuttings were made in the summer and early fall removing 135 bales in the 
first cutting and 98 bales in the second on the 1.6 acres. 
No chemical weed control was used in 1978 or 1979 (fourth and fifth 
growing seasons) but the field was again fertilized. Survival increased to 
88 percent due to re-sprouting of several trees thought dead in a prior 
survival count. Of the 19 trees lost since the initial planting, seven 
were noted to have moldy roots when planted. 
The trees were measured in November, 1979 for height and diameter 
growth. At the end of the fifth growing season the average diameter was 
.96 inches and the average height was 51 inches. The tallest tree in the 
plantation was 75 inches tall and 1.38 inches in diameter. 
The first corrective work was perforrred on the trees in March of 
1980 just prior to their 6th growing season. Trees in rows 1 and 3 (from 
the north side of the plantation) were not pruned or taped but were left 
in their natural growing state. Trees needing corrective work were taped 
or pruned in rows 2 and 4. About 70 trees received treatment which took 
ab out 2 hours of time. 
The second round of corrective work was done near the end of the 
growing season in late June, 1981. Again, only rows 2 and 4 (from the 
north) received corrective work. It was observed that only 37 percent of 
the trees in previously treated rows required additional work while in 
untreated rows 57 percent of the trees were in need of some corrective 
work. About 25 trees were pruned and taped in rows 2 and 4 taking about 
1 hour of time. Again rows 1 and 3 were left in their natural growing 
condition. 
Survi va 1 on the demonstrati on area after 8 years appear to be 83.7 
percent. At the present time none of the 10 different seed sources used 
is superior in all aspects of survival, height and diameter growth and 
form. One variety ranks in the top 3 in each of the 4 categories. Two 
varieties have less than 60 percent survival and 6 varieties exceed 80 
percent survival. 
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SOUTHWEST CENTER SWINE EVALUATION STATION 
by 
John C. Rea, Keith Leavitt, Department of Animal Science 
and Eldon Cole, Area Extension Livestock Specialist 
In 1980, 153 boars were tested through the facility at 
the Southwest Center Swine Evaluation Station. Since the 
establishment of the swine test station, 1,226 boars have 
been evaluated for approximately 70 different breeders. 
The evaluation station was established through the 
efforts of concerned swine producers in the area in coop-
eration with AgriBusinesses throughout Southwest Missouri. 
It includes 30 pens with a lagoon, service building, and 
boar testing equipment. The day-to-day management of the 
test station is under the supervision of the Southwest 
Center staff, with consultation from Keith Leavitt of the 
University of Missouri, Columbia. 
Sales in 1980 were held in February and August. Animals 
meeting the standards set up by an advisory group are eligible 
for sale. About 60% of the boars that go on test qualify for 
sale. Boars are rated on the traits of average daily gain 
and feed efficiency and must meet certain criteria on car-
cass measurements which include backfat and loineye area. 
The average performance and range for each trait for the 
1,226 boars that have been on test are included in the 
following table: 
BOAR DATA FOR SOUTHWEST CENTER SWINE EVALUATION STATION 
(1975-1980) 
1,226 Head 
Trait Average Range 
Av daily gain (lbs) 2.03 1.13 2.77 
Feed/lb gain (lb) 2.64 2.21 3.31 
Backfat (in) .75 .58 - 1.17 
Loineye area (sq in) 5.63 4.71 - 6.86 
There have been twenty-four (24) performance tested sales, 
counting the February 1981 sale, held since the test station 
was built. Six hundred seventy eight boars have been sold 
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for a total of $212,892 for an average of $314 per head. A 
high percent of boars sold stayed in Southwest Missouri. 
Slightly over 10% of the boars have been going out of state. 
Some of these have been top sellers in the sales. Prices 
have ranged from $150 to $1,050 per boar. All costs of the 
test are paid by the breeders. The floor price last year 
has been $250. 
In addition to the individual data on boars, a pen index 
system has been used. The index places approximately equal 
emphasis on feed efficiency, backfat, and rate of gain. Buyers 
can use the index as one method of evaluating a pig. The in-
dex is calculated as follows: 
Index - 100 + 60 (DG-ADG) - 75 (FG-AFG) - 70 (BF-ABF) 
In addition, a ratio is calculated to allow buyers to deter-
mine the performance of an individual boar in relation to the 
average of all boars on the test. 
A top health program is in effect at the Southwest Center. 
Boars are vaccinated for Erysipelas and Leptospirosis. Boars 
prior to sale have been blood tested and found to be negative 
for Brucellosis, Pseudorabies, and Leptospirosis. Sanitation 
is stressed at the testing station with foot baths and other 
means to cut down on chances of boars contacting a disease. 
Boars are screened for soundness and other traits that 
may affect his ability to breed. The station veterinarians 
is a member of the screening committee. About 19% of the 
boars are culled because of soundness problems. 
The central test station in this area continues to be 
of value, both to breeders and buyers. It allows breeders 
to obtain an evaluation of their animals under a standard 
environment. It also provides a regulated source of tested 
boars for Southwest Missouri commercial producers to use in 
improving performance of both feeder pigs and slaughter weight 
hogs. 
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